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I. 



Status of Claims 



According to the Examiner's Answer at page 4, the amendment submitted July 29, 201 1, 
was entered. This amendment canceled claims 51, 56, 67 and 68. No other amendments have 
been made since that date. As the status of the claims described in Appellant's Appeal Brief 
filed August 2, 201 1 (the Appeal Brief) presumed entry of that July 29, 201 1, amendment, the 
claims under appeal remain as listed in the Appeal Brief. To wit: 

Claims 1-12, 30-33, 35, 37-41, 51, 56, 67, and 68 are canceled. 

Claims 13-29, 34, 36, 42-50, 52-55, and 57-66 are rejected and under appeal. 
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II. Grounds of Rejection to be Reviewed on Appeal 

The grounds of rejection to be reviewed on appeal are as described in the Appeal Brief on 
page 6, except that the provisional rejection for alleged nonstatutory obviousness-type double 
patenting has been withdrawn by the Examiner due to the abandonment of U.S. Application 
No. 09/367,950. See Examiner's Answer at page 4. That leaves only the rejections for 
obviousness under 35 USC § 103(a). 

The Examiner's Answer did not raise a new ground of rejection. 
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III. Argument 

Appellant and the Examiner agree that the primary reference, Carling et al., teaches use 
of an inhaler containing a combination of budesonide and formoterol fumarate dihydrate for 
treatment of asthma. There also seems to be agreement that Carling et al. recommends that the 
combination inhaler should be used twice per day on a regular basis : i.e., for maintenance 
treatment, and does not teach any other use . The issues in this case thus come down to two 
questions: (1) whether, as the Examiner asserts, the claims encompass a situation in which the 
combination is administered just twice per day for maintenance treatment (i.e., as taught in 
Carling et al.); 2 and (2) whether, as the Examiner asserts, one of ordinary skill in the art would 
have believed it obvious for a patient to use the Carling et al. inhaler not only twice per day on a 
regular basis for maintenance treatment, but additionally one or more times per day on an 
irregular basis, as needed, as determined by the patient (e.g., on an emergency basis to relieve 
acute symptoms or when the patient expects to encounter an asthma-inducing condition). 
Appellant has submitted evidence proving that those of ordinary skill in the art at the time of the 
invention believed that budesonide and other glucocorticosteroids were useless for relieving 
acute symptoms and potentially harmful if given in a dosage above the regular twice-daily 
maintenance dose, illustrating that, prior to the invention, it would have been inconceivable to 
prescribe a budesonide-containing inhaler for as-need use at the discretion of the patient. 4 
Appellant also submitted an extraordinary amount of clinical evidence directly comparing the 
claimed method to the method of Carling et al., evidence that shows surprising (and highly 
beneficial) results obtained with the claimed method. 5 Also in the record are numerous 
statements by experts in the field of asthma treatment, attesting to long-felt need for an improved 
way to control asthma symptoms and underscoring the unexpectedness and importance to 
patients of Appellant's successful results. 6 Unfortunately, the Examiner continues to dismiss all 
of that evidence for various improper reasons (or, in some cases, no reason at all). 



Examiner's Answer, e.g., at pages 7 and 18. 

2 Id., pages 13-14. 

3 Id., pages 7-8. 

4 Appellant's Brief on Appeal, filed August 2, 201 1 ("Appeal Brief 5 ), pages 14-25. 

5 Id., pages 32-40. 

6 Id., pages 40-43. 
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Reply focuses on the following factual and legal errors found in the Examiner's 

The Examiner has misconstrued independent claim 13 as not requiring more 
than the twice-per-day maintenance dose of the composition, 

B. The Examiner persists in refusing to give any weight to the teaching-away 
evidence of record, improperly dismissing it for reasons not in accordance 
with the law, 

C. The Examiner misinterprets Exhibit 2 as teaching the opposite of what it 
actually teaches. 

D. The Examiner continues to give no weight to the evidence in Exhibit 3. 

E. The Examiner's summary dismissal of Appellant's surprising results as "not 
surprising" is improper. 

F. The Examiner's Answer fails to address on the merits any of the other 
objective evidence of nonobviousness that is of record. 

Those six points are discussed in turn below. 

A. The Examiner has misconstrued independent claim 13 as not requiring more than 
the twice-per-day maintenance dose of the composition. 

Claims 13 requires administration of "(i) a maintenance dose of the composition twice 
per day, on a regular basis, and fir) one or more additional doses on an irregular basis , wherein 
the one or more additional doses are administered as-needed, as determined by the patient." The 
plain reading of this portion of the claim is, of course, that the patient necessarily takes, in 
addition to the twice-per-day maintenance dose, at least one additional dose, with the number 
and timing of those additional doses determined according to the patient's own determination of 
need. If on a given day, the patient feels no need for an additional dose beyond the regular 
twice-per-day maintenance dose, and so does not take an additional dose that day, the claim does 
not cover his/her actions on that day . The claim covers only the method that is followed on days 
when the patient does feel the need for one or more additional doses, and so does administer (or 
is administered) those additional doses. 



This 
Answer: 
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Despite this plain reading, the Examiner's Answer nevertheless interprets the claim as not 

n 

requiring administration of any doses in addition to the maintenance dose. The Examiner 
apparently arrives at this conclusion by reading the final clause "wherein the one or more 
additional doses are administered as-needed, as determined by the patient" as somehow 
overriding the limitation that affirmatively requires "and (ii) one or more additional doses on an 
irregular basis" : 

The method steps comprise administering the above composition in a maintenance dose 
twice per day on a regular basis mid one or more additional doses on an irregular basis as- 
needed as determined by the patient. The clam limitation "as-needed" reads on zero to as 
many as the patient needs to administer the composition to treat asthma. Therefore the 
claim reads on a minimum of the patient taking the maintenance dose and not taking any 
more doses because it was not needed. With the limitation "as needed" addressed, 

Q 

Carling et al. obviously teaches claim 13. 

This mistaken interpretation of the claim permeates the Examiner's Answer. See, for example, 
the statement at the bottom of page 16: "Further, if the patient did not need the additional 
administration, the prior art clearly reads on the claimed invention," and again at the bottom of 
page 18: "[Even] if no additional dose was needed Carling et al. still reads on the claims." 

Appellant points out that the clause of claim 13 specifying "as-needed" merely describes 
the conditions under which the required "one or more additional doses" are administered. It does 
not in any way contradict the language that explicitly requires one or more additional doses. Nor 
does it somehow permit "zero" additional doses as an alternative to "one or more additional 
doses." If a given patient on a given day does not need even one additional dose (besides the 
twice-daily maintenance dose), and so does not take any additional doses on that day, then the 
method of treatment followed by the patient on that day is not encompassed by the claim. The 
claim is infringed only on the days when the patient is administered both the maintenance dose 
and the specified one or more additional doses. This is clear from the unambiguous language of 
the claim. Appellant submits that the Examiner's above-quoted interpretation of claim 13 
(saying the claim "reads on a minimum of the patient taking the maintenance dose and not taking 
any more doses because it was not needed") is plainly incorrect. It follows that the assertion of 



7 Examiner's Answer, pages 13-14. See also the Examiner's arguments made in reliance on this interpretation of 
the claim on pages 16-17, 18, and 20 of the Examiner's Answer. 

8 Examiner's Answer, pages 13-14 (underlining in original). 



Applicant 
Serial No. 
Filed 
Page 



Tommy Ekstrom 
10/665,240 
September 19, 2003 
7 of 18 



Attorney's Docket No.: 06275-0188002 / A1576-2P US/R&I 



obviousness that rests upon that misinterpretation ("With the limitation 6 as needed' addressed, 
Carling et al. obviously teaches claim 13") is likewise incorrect. Reversal of the rejection of 
claim 13 is therefore respectfully requested. 

The Examiner's Answer does not say whether the same rationale for obviousness over 
Carling et al. is meant to apply to any of the other independent claims. Independent claims 36, 
42 and 49 all contain the same language as in claim 1 3 requiring that both a twice-daily 
maintenance dose and at least one additional dose be administered: i.e., "(i) a maintenance dose 
of the composition twice per day, on a regular basis, and (ii) one or more additional doses on an 
irregular basis." (These claims all vary in the language that follows the quoted text and describes 
the circumstance under which the one or more additional doses are administered.) The 
corresponding part of independent claim 50 is worded somewhat differently: "(i) a maintenance 
dose of the composition on a regular basis as determined by the patient's physician, and (ii) one 
or more additional doses on an irregular basis." It is incontrovertible that all of the claims 
affirmatively require administration of at least one dose on an irregular basis, in addition to the 
maintenance dose that is administered on a regular basis. Thus, to the extent that the rejection of 
any of the claims derives from the Examiner's misinterpretation of the scope of the claim as 
reading on zero additional doses, the rejection is improper and should be reversed. 

B. The Examiner persists in refusing to give any weight to the teaching-away evidence 
of record, improperly dismissing it for reasons not in accordance with the law. 

Exhibit 1 attached to the Appeal Brief is a 1 997 prior art product insert for the 
Pulmicort® Turbuhaler® inhaler containing budesonide as the sole active ingredient. The 
relevant teachings of this document are discussed in detail in the Appeal Brief, 9 so will be only 
summarized here. Briefly, Exhibit 1 teaches away from the presently claimed methods by 
making it clear that the glucocorticosteroid budesonide (one of the two active ingredients 
specified in the presently claimed methods) is useful solely for regular maintenance treatment, 
and should be given just twice per day, in exactly the dose prescribed by the physician — never 

9 Appeal Brief, pages 14-18. 
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more frequently. Exhibit 1 states that the budesonide product is not useful in episodes of acute 
asthma attack, and furthermore can be harmful when taken more often than in the prescribed 
twice-daily maintenance treatment. 10 This illustrates that those of skill in the art prior to the 
present invention (even long after the 1993 publication date of Carling et al.) realized that a 
budesonide-containing composition would not be appropriate for use in other than a regular 
maintenance context, at a set dose every day that is never increased or decreased except under 
the tight control of the physician. For emergency use to relieve an acute attack or when a patient 
is about to encounter conditions (such as exercise or a smoky room) likely to trigger an acute 
attack, the patient was told to inhale as needed from a different sort of inhaler containing a short- 
acting bronchodilator (such as terbutaline) designed to provide immediate symptom relief. 
These emergency inhalers did not contain glucocorticosteroids or other potent active ingredients 
that were considered worthless in an emergency and also potentially dangerous if administered 
too frequently or in too high a dose. There would have been no point in including 
glucocorticosteroids in emergency inhalers, and ample reasons not to do so. 11 Appellant submits 
that Exhibit 1 is therefore highly relevant as a teaching-away from the presently claimed 

i 

methods. 

Rather than recognize this fact, or alternatively address Appellant's teaching-away 

12 

argument on the merits, the Examiner's Answer simply dismisses Exhibit 1 as irrelevant. 
According to the Examiner, the focus of Exhibit 1 on budesonide alone means that Exhibit 1 is 
"not a true comparison" with the claimed methods (which specify a combination of budesonide 
and formoterol), so can be ignored. 13 No legal authority for taking such a position is cited. 

Appellant argued in the Appeal Brief, 14 and continues to maintain, that the Examiner's 
position is not a valid ground for dismissing any teaching away evidence. Any prior art that 
would have led the skilled artisan in a direction different from that taken by the inventors is 



10 Id., page 16. 

11 JW.,page 17. 

12 Examiner's Answer, page 15. 

13 id. 

14 Appeal Brief, pages 17-18. 
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highly relevant to the question of obviousness. 15 Exhibit 1 illustrates that those of ordinary skill 
in the art understood that budesonide was worthless for emergency use and potentially harmful 
when given more frequently than the standard twice-daily maintenance dose, so would never 
have been prescribed for as-needed use at the discretion of the patient, particularly where short- 
acting bronchodilator inhalers that don't have this perceived disadvantage were widely available 
for emergency use. This is true regardless of whether the budesonide is the sole active ingredient 
or is formulated in combination with another drug such as the long-acting bronchodilator, 
formoterol. When Exhibit 1 is given proper weight, the nonobviousness of the presently claimed 
methods is clear. 

C. The Examiner misinterprets Exhibit 2 as teaching the opposite of what it actually 
teaches. 

Exhibit 2 is a non-prior art 2001 product insert for Symbicort® Turbuhaler®, an inhaler 
containing a budesonide/formoterol combination (the same combination as in the present claims) 
for use in regular maintenance treatment. 16 This document says that the physician (not the 
patient) should be the one to make any adjustments in dosage, and warns that if the patient ever 
exceeds the prescribed maintenance dosage "medical attention must be sought." This warning 
to seek medical attention if the prescribed dosage is exceeded illustrates that those of skill in the 
art even years after Carling et al was published understood that a budesonide/formoterol 
combination is solely for use in a regular (twice daily) maintenance regimen. 18 However, the 
Examiner incongruously interprets this plain warning against additional doses "as verification 
that patients will take more than the current dose if needed." 19 The Examiner's Answer goes on 
to argue, "[The] insert obviously addresses the patients that use [] the medication 'as needed', 
thus proving that patients will use the medication 'as needed' even though it is not 



15 Optivus Tech, Inc. v. Ion Beam Applications S.A., 469 F.3d 978, 989 (Fed. Cir. 2006) ("A reference may be said 
to teach away when a person of ordinary skill, upon reading the reference, would be discouraged from following the 
path set out in the reference or would be led in a direction divergent form the path that was taken by the applicant.") 

16 Appeal Brief, pages 19-22. 

17 A/., page 19. 

18 Id, pages 19-21, 

19 Examiner's Answer, page 16 (emphasis omitted). 
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recommended." 20 This interpretation of Exhibit 2 appears to derive from the Examiner's 
unsupported assumption that the patient would reach for the budesonide/formoterol inhaler, 
rather than a short-acting p 2 -agonist bronchodilator inhaler, when "faced with not breathing." 21 
The Examiner's apparent assumption fails to take into account the fact that appropriate short- 
acting j3 2 -agonist bronchodilator inhalers were widely available and routinely prescribed for as- 
needed use, and that patients were instructed to use the short-acting p 2 -agonist bronchodilator 
inhaler and never to use the budesonide/formoterol inhaler when "faced with not breathing." 
See, for example, the "Guidelines for the Diagnosis and Management of Asthma," Expert Panel 
Report 2, Clinical Practice Guidelines, NIH Publication No. 97-4051, July 1997, pages 57-94, 
previously submitted in an Information Disclosure Statement on April 6, 2009 (the "NIH 
Treatment Guidelines"); a copy is attached to the present Evidence Appendix as Exhibit 15. The 
figure at pages 84-85 of the NIH Treatment Guidelines describes a stepwise approach to asthma 
treatment, with the four steps corresponding to increasing severity and/or frequency of 
symptoms. In all four steps, a short-acting p 2 -agonist is prescribed for rapid symptom relief in 

22 

emergency situations (see center column), while corticosteroids and long-acting 
bronchodilators 23 , if utilized at all, are utilized solely for long-term control, i.e., regular 
maintenance treatment (see left column). Thus, an asthma patient "faced with not breathing" 
would know to inhale from a short-acting |3 2 -agonist inhaler, and not from an inhaler containing 
budesonide and formoterol. 

In sum, the Examiner appears to be alleging that Exhibit 2's unambiguous warning 
against taking even a single extra dose actually supports the obviousness of taking extra doses 
whenever the patient determines there is a need, despite the stated risk of harm and the existence 
of better options. Appellant asks the Board to assess the teachings of Exhibit 2 independently 
from the Examiner's misguided interpretation, so that the warning is taken as a reason not to do 
something, and not as an indication it would be obvious to do it. 



20 



Id 
Id 

Such as budesonide 

Such as formoterol fumarate dihydrate 



21 



22 



23 
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D. The Examiner continues to give no weight to the evidence in Exhibit 3. 

Exhibit 3 is a product insert for Advair Diskus, an inhaler containing a different inhalable 

composition: fluticasone propionate (a glucocortio steroid) and salmeterol (a long-acting 

bronchodilator). As discussed in detail in the Appeal Brief, Exhibit 3 was submitted as further 

evidence that those of skill in the art, even years after the priority date, understood that 

compositions containing glucocorticosteroids in general were not appropriate for use in other 

than a regular maintenance regimen, with extra doses strictly forbidden. The Examiner's 

Answer responds by reasserting the Examiner's interpretation of Carling et al. and stating, 

Different compounds have different properties and as evidenced by Carling et al. the 
combination of two known compounds can also possess different properties and 
characteristics. In order to truly compare the two compositions of Exhibit 3 and the 
claimed combination both compounds need to be present. 5 

Appellant maintains that the mere fact that different compounds and combinations can have 
different properties does not mean that the point Appellant is making with Exhibit 3 is not a valid 
point. The evidence of record shows that those of skill in the art believed, even years after the 
priority date, that compositions containing glucocorticosteroids in general (whether fluticasone 
propionate, as in Exhibit 3, or budesonide, as in Exhibits 1 and 2) were not appropriate for use in 
other than a regular maintenance regimen, with extra doses strictly forbidden. Appellant asks the 
Board to give proper weight to Appellant's voluminous evidence on this point. 

E. The Examiner's summary dismissal of Appellant's surprising results as "not 
surprising" or "not persuasive" is improper. 

The Appeal Brief provided extensive evidence establishing that the presently claimed 
methods produce results that those of skill in the art deem highly unexpected. First, Exhibit 4 
reports the results of a clinical trial comparing (1) use of a budesonide/formoterol combination 
inhaler in the method of the invention (i.e., maintenance treatment plus as-needed, as determined 
by the patient, to relieve acute asthma symptoms), to (2) use of the same combination inhaler in 
the method taught by Carling et al. (i.e., maintenance treatment only, with a second inhaler 



Appeal Brief, pages 22-23. 
Examiner's Answer, page 17. 
Appeal Brief, pages 32-40. 
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containing the standard short-acting bronchodilator terbutaline for emergency use as-needed to 
relieve acute asthma symptoms). 27 The method of the invention proved to be far more effective 
in reducing the number of acute attacks (a measure of enormous importance to any asthma 
sufferer) than did the method taught by Carling et al. 28 Similar striking differences were seen in 
many other measures described in Exhibit 4. 29 A physician not involved in the trial wrote an 
editorial (Exhibit 5) extolling these "surprisingly good results," 30 thereby removing any 
possibility of doubt that this is how those of skill in the art viewed the results. 

Although the Examiner claims to have considered the evidence of Exhibits 4 and 5, she 
offers her own (surprising) opinion that "the Applicant's results are not viewed as surprising." 31 
The Examiner cites Carling et al.'s disclosure of certain advantages of the twice-daily 
maintenance treatment method disclosed in Carling et al. as being the reason that the further 
advantages of the presently claimed method described in Exhibit 4 "are not viewed as 
surprising." 32 According to the Examiner, "The combination of Carling et al. provides suitable 
daily doses for asthma, but does not completely eliminate a patient taking more than two 
administrations a day." 33 

Appellant submits that this is an entirely inadequate response to Appellant's robust 
evidence of highly surprising results observed when the method of the invention was directly 
compared to the prior art method of Carling et al., particularly given the Exhibit 5 editorial's 
independent confirmation that the Exhibit 4 results were "surprisingly good." The Examiner 
fails to explain why Carling et al.'s disclosure of advantages of Carling et al.'s method would 
render the further (and dramatic) advantages observed with the presently claimed method 
"obvious." Appellant respectfully asks the Board to give careful consideration to the Exhibit 4 
and 5 evidence of surprising results, which should be more than sufficient to overcome the 
rejection. 
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11 Id, pages 32-34. 

28 Id, pages 32-33. 

29 Jc/., page 33. 

30 Id 

31 Examiner's Answer, page 18. 

32 id. 

33 Id. (emphasis in original). 



Attorney's Docket No.: 06275-0188002 / A1576-2P US/R&I 



In addition to the evidence from Exhibits 4 and 5, the Appeal Brief supplied four more 
exhibits (Exhibits 7-10) demonstrating further evidence of surprising results. 34 Rather than give 
this evidence appropriate consideration, the Examiner's Answer categorically dismisses some of 

35 

these results as "not persuasive" for reasons that are not in accordance with the law, and 

blithely ignores the rest. 

For example, Exhibit 7 (Kuna et al.) showed that even doubling the amount of the 
maintenance dose of budesonide/formoterol given in accordance with Carling et al.'s method did 
not reduce severe exacerbations (acute asthma attacks) as effectively as did a lower total dose of 
budesonide/ formoterol given in accordance with the claimed methods. The Examiner's 
Answer says this evidence is "not persuasive" because the abstract of Kuna et al. says that, for 
certain measures other than number of severe exacerbations, both treatments were equivalent, 
and further that both treatments were "well tolerated." 37 Thus, the Examiner seems to take the 
position that, in order to qualify as "persuasive," Appellant's evidence must show a surprising 
benefit in every parameter studied, including how well the treatments were "tolerated." This is 

TO 

clearly contrary to law. 

Exhibit 8 (Rabe et al.) is not addressed at all in the Examiner's Answer. The evidence of 
surprising results reported in this publication is discussed in considerable detail in the Appeal 
Brief at pages 37-39. See in particular the startling observation regarding efficacy of the claimed 
method that is set out in italics on page 38. It is unclear whether the Examiner even considered 
this evidence. 
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Appeal Brief, pages 34-39. 

35 Examiner's Answer, page 20. 

36 Appeal Brief, pages 34-35. 

37 Examiner's Answer, page 20. As pointed out in the Appeal Brief footnote 3 on page 38, the Kuna et al. abstract 
actually says nothing about whether the treatments are "well tolerated." 

38 In re May, 574 F.2d 1082 (CCPA 1978) (Evidence that the compound used in the claimed method had an 
unexpected property was sufficient to overcome the obviousness rejection even though the compound also had 
another property that was expected), and In re Chupp, 8 1 6 F.2d 643 (Fed. Cir. 1987) (Evidence showing that the 
claimed herbicidal compound was more effective on weeds in corn and soybean crops than was the closest prior art 
compound was sufficient to overcome the obviousness rejection, even though the claimed compound was only an 
average performer on crops other than corn and soybean). 
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Also submitted as evidence of surprising results are Exhibit 9 (Scicchitano et al.) and 
Exhibit 10 (Bousquet et al). The Examiner's Answer mentions Bousquet et al briefly, but 
neglects to given any reason why the Examiner did not find it persuasive. With respect to 
Scicchitano et al, the Examiner's Answer acknowledges this reference shows that "adjustable 
maintenance dosing [i.e., in accordance with the claimed methods] is more effective," but 
dismisses the significance of this observation solely because the reference "also teaches that both 
the fixed [i.e., the Carling et al. treatment] and adjustable dosing treatments were equally well 
tolerated." 40 Appellant is at a loss as to why the Examiner believes the latter fact to have any 
significance whatsoever. "Equally well tolerated" simply means that the treatments were 
equivalent in not causing undue discomfort or side effects — it says nothing about relative 
efficacy, and certainly does not neutralize the surprisingly better effectiveness observed for the 
presently claimed method compared to the Carling et al. method. 41 Though this point about 
"equally well tolerated" was explained in the Appeal Brief, 42 the Examiner's Answer does not 
even take note of this explanation, much less rebut it. 

And finally, the Examiner offers a further reason as to why all of the surprising results 
were "not persuasive": 

The Examiner would still like to point out that the Carling et al. method still effectively 
treats asthma, and discloses that the combination provides better results than the 

A 1 

individual medications alone. 

Appellant submits that the fact that Carling et al.'s prior art method "effectively treats asthma" 
and is better than other prior art treatments is not even close to being the point. There is no 
requirement under U.S. law obliging an applicant to establish that the prior art is nonfunctional 
in order to establish nonobviousness. 44 Further, whether the Carling et al. combination provides 



39 Examiner's Answer, page 20. 

40 Id 

41 Appeal Brief, page 38. 

42 Id 

A *3 

Examiner's Answer, page 20. 
44 United States v. Adams, 383 U.S. 39 (1966) (Battery was held nonobvious over prior art batteries that functioned 
but did not have the surprising advantages of the claimed battery). 
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"better results than the individual medications alone" is entirely irrelevant to whether the 
presently claimed methods of using the combination are nonobvious over Carling et al.'s method 
of using the combination. Appellant has shown, based on multiple clinical studies in real 
patients, that the presently claimed method works better than Carling et al.'s method by a 
number of important parameters, even where the total average daily dose of 
budesonide/formoterol administered in accordance with the present claims is lower than the daily 
dose given in accordance with Carling et al.'s method. This is classic evidence of surprising 
results, exactly the sort of evidence that courts and the U.S. Patent and Trademark Office 
routinely rely upon to find nonobviousness. 

F. The Examiner's Answer fails to address on the merits any of the other objective 
evidence of nonobviousness that is of record. 

In addition to the evidence of surprising results discussed above, the Appeal Brief points 
to several published comments illustrating that experts in the field of asthma treatment regarded 
the presently claimed methods as being surprising-and even paradigm-changing. See, for 
example, the detailed discussion of certain passages from the Exhibit 5 editorial (Barnes) 
provided on page 24 of the Appeal Brief, including a passage that illustrates why one of ordinary 
skill in the art would not have thought to use Carling et al.'s combination inhaler on an as-needed 
basis, and another passage characterizing the method of the invention as leading to "changes in 
the paradigm of asthma management." Similarly, Exhibit 6 (D'Urzo) states with respect to 
"the recent landmark trial by O'Byrne" (i.e., the trial reported in Exhibit 4) that "The use of a 
single inhaler (budesonide/formoterol) for both maintenance and reliever therapy 
represents a significant paradigm shift in asthma management that is simple and 
effective." 45 D'Urzo says that the method is "a novel strategy" and praises it as "one of the 
most important advances in asthma management in many years." 46 (This is, of course, some 



45 
46 



Appeal Brief, page 25 (emphasis added). 
Id. 
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13 years after Carling et al.'s publication supposedly made the method "obvious.") Further 
comments by Barnes and D'Urzo and also by Scicchitano et al. (Exhibit 9) reveal the long-felt, 
unsatisfied need in the art for a more effective treatment for asthma, a need that each of these 
authors opines has been met by treatment in accordance with the presently claimed methods. 

Rather than address these experts' comments fully and on the merits, the Examiner's 
Answer says only that "[the] Examiner has considered the comments made by Barnes, O'Byrne 
et al. and D'Urzo, but does not find that the evidence overcomes the prior art for the reasons 
stated above and below." 48 (The Examiner's Answer does not even purport to have considered 
Scicchitano et al.'s comments.) Appellant can find no "reasons stated above and below" that 
address the Barnes and D'Urzo comments. Rather, the Examiner's Answer merely restates the 
Examiner's conclusory opinions: that Appellant's results "are not viewed as surprising;" that 
Carling et al. teaches the usefulness of a budesonide/formoterol combination for treating asthma 
and does not " completely eliminate a patient taking more than two administrations a day;" that 
"if no additional dose is needed Carling et al., still reads on the claims;" 49 and that Exhibit 2 
"verifies that patients will take more than the current dose of the combination therapy if 
needed." 50 The Examiner gives no clue as to why she believes her subjective opinions are 
legally defensible in the face of contrary objective evidence of how experts in the field actually 
viewed the presently claimed methods. 

CONCLUSION 

For the reasons set forth above, Appellant respectfully requests that the rejections of 
claims 13-29, 34, 36, 42-50, 52-55, and 57-66 be reversed. 

An Evidence Appendix listing Exhibit 15 ("Guidelines for the Diagnosis and 
Management of Asthma," Expert Panel Report 2, Clinical Practice Guidelines, NIH Publication 
Na 97-4051, July 1997, pages 57-94) is attached. This reference was originally cited in this case 
in an Information Disclosure Statement filed April 6, 2009. 



4 1 Id., pages 40-43. 

48 Examiner's Answer, page 18. 

49 Id, page 1 8. As discussed above in section A, this assertion about what "reads on the claims" is flatly wrong, as 
the claims require administration of at least one additional dose. 

50 Id., pages 18-19. See Appellant's rebuttal of this point regarding Exhibit 2 in section C above. 
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Evidence Appendix 

Exhibits 1-14 are listed in the Evidence Appendix attached to the Appeal Brief y and are 
enclosed therewith. 

Exhibit 1 5 : "Guidelines for the Diagnosis and Management of Asthma/ 5 Expert Panel 

Report 2, Clinical Practice Guidelines, NIH Publication No. 97-4051, July 1997, 
pages 57-94. 
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COMPONENT 3: 
PHARMACOLOGIC THERAPY 



KEY POINTS 



■ Urtdardlagrtosis and Inappropriate therapy are major contributors to asthma morbidity and mortality, 

■ Goal* of asthma therapy am*: 

— Prevent chronic and troublesome symptoms (e.g., coughing or breethtessness In the night, in the early morning, 

or after axartlon) ' 

— Maintain (near) "normal* pulmonary function 

— Maintain normal activity levels (including exercise and other physlea* activity) 

— Prevent recurrent exacerbations of asthma and mintmlte the need for emergency department 

visits or hospitalization* & 
— Provide optimal pharmacotherapy with minimal or no adverse effects 

— Meet patients' and families' expectations or and satisfaction with asthma care 

* Persistent asthma is most effectively controlled with daily anti-inflammatory therapy. 

■ A stepwise approach to pharmacologic therapy is recommended: 

— The amount and frequency of medication Is dictated by asthma severity and directed toward suppression of 
increasing airway inflammation, 

— Initiate therapy at a higher level at the onset to establish prompt control and then step down. 
— Continual monitoring Is essential to ensure that asthma control Is achieved. 

—Step down therapy cautiously once control is achieved end sustained, 

— Step-down therapy is necessary to Identify the minimum medication necessary to maintain control. 

■ Regular fotlowup visits (at T- to 6-month intervals) are essential to maintain control and consider appropriate step 
down In therapy. 

m Therapeutic strategies should be considered In concert with clinician-patient partnership strategies; education or 
patients is essentia I for achieving optimal asthma control, 

■ At each step, patients should be advised to avoid or control allergens, irritants, or other factors that make the 
patient's asthma worse. 

■ Referral to an asthma specialist for consultation or co management Is recommended If there are difficulties achieving 
or maintaining control of asthma or If the patient requires step 4 care, Referral may be considered for patients who 
require step 3 care. For patients younger than 3 years of age, referral is nconunanded if the patient requires step 3 or 
4 care and should be tansl&rxj If the patient requires step 2 care, 

» 

■ New medications are available. 

— Long-acting Inhaled beta^-agontets 

- Effective 12-hour bronchodilator 

- Adjunctive therapy to Inhaled corticosteroids for maintaining control, especially helpful for 

nighttime symptoms 

- Not to be used to treat acuta symptoms or exacerbations 

— Nedocrornll 

- Similar role in therapy as cromolyn sodium, with similar safety pronie 

— Leukotriene modifiers 

- Zeflrlukast, Isukotrlene receptor antagonist, and zilauton, 5- lipoxygenase Inhibitor 

- May be considered efternetive dally long-term-control medications for patients with mild persistent asthma 
Who are 12 years of age and older, but further clinical experience and study are needed to estabUsh 

their rola$ In therapy 
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Component 3r pharmacologic Therapy 



Increased understanding of inhaled corticosteroids notes that; 

— inhaled corticosteroids an& the most potent inhaled antHnflammatory agent currently available, 

— Early Intervention with inhaled corticosteroids can improve asthma control and normalize lung function and 
may prevent Irreversible airway Injury. 

— Higher doses of Inhaled corticosteroids may be associated wltn possible, but not predictable, growth retardation 
In children. The clinical significance or this potential systemic effect has yet to be determined. 

— Issues regarding clinical comparability and bioavailability of different preparations and different delivery systems 
indicate the need to ectfust doses accordingly. 

■ 

Management of asthma exacerbations includes: 

Inhaled bete^-egonist to provide prompt relief or airflow obstruction 
— Systemic corticosteroid, tor moderate-to-severe exacerbations, to suppress end reverse airway inflammation 
r*- Oxygen to relieve hypoxia for moderate -to -severe exacerbations 

— Monitoring response to therapy with serial measurements of lung function 



DIFFERENCES FROM 1991 EXPERT PANEL REPORT 



Medications are now categorized Into two general classes! long-term-controf medications used to achieve and main' 
tain control of persistent asthma and quick-relief medications used to treat acute symptoms and exacerbations. 
However, the updated report continues to amphasfza that th$ most fitftarw? medications for tang-term therapy an? tho» shown to 
haw antiinflammatory sfficts. 

Naw medications are available— long-acting Inhaled beta^ragonfsts, nedocromll, zaftrtukast, and ti leu ton — 
that have positions In therapy for long-term control and prevention of symptoms, 

There Is an Increased understanding of inhaled corticosteroids and their significant role In asthma therapy 
An estimated clinical comparability of different Inhaled corticosteroid preparations Is presented, . 

The stepwise approach to asthma therapy emphasizes Initiating higher level therapy at tha onset to establish 
prompt control and then stepping down, 

A new section on asthma in Infants and young children Incorporates recent studies on wheezing in early childhood. 



Selecting the appropriate pharmacologic therapy to 
achieve and maintain control of asthma involves sev- 
eral considerations.* the medications and their routes 
of administration, a stepwise approach to managing 
asthma long term as a chronic disorder, and a proto- 
col for managing exacerbations, Each will be dis- 
cussed in this component. In addition/ substantial 
reports In the literature since publication of the 
1991 Expert Panel Report have commented on the 
safety of regular administration of Inhaled betap- 
agonists and the potential adverse effects of inhaled 
corticosteroids. Because of tha Importance of these 



two classes of compounds in the treatment of 
asthma, It is the opinion of the Panel that special 
emphasis should be given to these Issues. 
A summary is pros anted in this component; 

The therapeutic strategies provided in this compo- 
nent should be considered In concert with the 
clinician-patient partnership strategies provided In 
component 4. Effective communication with, and 
education of, patients will increase the benefits of 
the therapeutic regimen. 



Pharmacologic Therapy: 
The Medications 



KEY POINTS; THE 
M ED IC AT I O MS 



Long-term-control medications 

■ Corticosteroids: Most potent and effective anti- 
inflammatory medication currently available* 
Inhaled form Is used in tha Jong-term control of 
asthma* Systemic cortJcosteroWs are often used to 
gu)n prompt control of the disease when initiating 
long-term therapy 

■ Cromolyn sodium and nedocrctmii: Ml Id -to- 
moderate anti-Inflammatory medications. May be 
used as Initial choice for long-term-control therapy 
for children, Can also be used as pravwitrve treat- 
ment prior to exercise or unavoidable exposure to 
Known allergens. 

■ Long*aCtlng beta^agonists: Long-acting bron- 
chodllator used concomitantly with ahdHnflarnroar 
tory medications for long-term control or symptoms, 
especially nocturnal symptoms. Also prevents exer- 
cise-induced broncnospasm (EI8). 

■ MethyJxanthines: Sustained-release theophylline is a 
mtld-to-modeme bronchodllator used principally as 
adjuvant to Inhaled corUcostarolds for preventJon or 
nocturnal asthma symptoms, May have mild anti- 
Inflammatory afreet. 

m Leukotriene modifiers: Zaflrlukast, a leukotriene 
receptor antagonist, or zlleuton, e 5-llpoxygenase 
inhibitor, may be considered an alternative therapy 
to low dosai of Inhaled corticosteroids or cromolyn 
or neoocromll for patients >1 2 years of age with 
mild persistent asthma, although further clinical 
experience and study are needed to establish their 
roles In asthma therapy. 

Quick-relief medications 

m Short-acttng bBta z -agonists; Therapy of choice 
for relfer of acute symptoms and prevention of EIB. 

■ Anticholinergics: Ipratropium bromide may pro- 
vide some additive benefit to inhaled beiu^-agonists 
In severe exacerbations. May be en alternative bron- 
chodllator for patients who do not tolerate Inhaled 
btft92 r agonists, 

* Systemic corticosteroids: Used for moderate-to- 
severe exacerbations to speed recovery and pravent 
recurrence of exacerbations, 



OVERVIEW OF THE MEDICATIONS ' 

Pharmacologic therapy Is used to prevent and control 
asthma symptoms, reduce the frequency and severity' 
or asthma exacerbations, and reverse airflow obstruc- 
tion, Recommendations in this component reflect the 
scientific concept that asthma Is a chronic disorder 
with recurrent episodes of airflow Jlmkatlori, mucus 
production, and cough. Asthma medications are thus 
categorized Into two general classes: long-term-control 
medications taken dairy on a long- term basis to 
achieve and maintain control of persistent asthma 
(these medications are also known as long-term 
preventive, controller, or maintenance medications) 
and quick-relief medications taken to provide prompt 
reversal of acuta airflow obstruction end relief or 
accompanying bronchoconstrtction (these medications 
are also known as reliever or acuta rescue medica- 
tions), Patients with persistent asthma require both 
classes of medication. Figures 3*1 and 3-2 present 
summaries of the Indications, mechanisms, potential 
adverse affects, and therapeutic Issues for currently 
available long-term-conb-ol and quick-relief 
medications. 

Jx^ng-Ierm-Control Medications 

Long-term-control medications ant taken dally on a 
long-term basis to achieve and maintain control of 
persistant asthma. They Include anU- Inflammatory 
agents, long-acting bronchodflators, and leukotriene 
modifiers. Because eosinophilic Inflammation is a 
constant raature of the mucosa of the airways In osth-. 
ma, the most effective long-terrmcontrol medications 
are those that attenuate Inflammation .(Haahtala et al. 
1991; KerrebJJn at al. 1987; van Essen-Zandvllet et 
at. 1992), The Expert Panel defines anthlnfiamma- 
tory medications as those that ceuse a reduction In 
the markers of airway Inflammation In airway tissue 
or airway secretions {e.g., eosinophils, mast cells, acti- 
vated lymphocytes, macrophages, and cytokines; or 
eosinophilic catlonlc protein and tryptasa; or extra vas- 
cular leakage of albumin, fibrinogen, or other vascular 
protein) and thus decrease the intensity of airway 
hype rre s po nsl ven ess . Because many factors con- 
tribute to the Inflammatory response in asthma, many 
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drugs may be considered antHnflammetory It Is hot 
yet established, however, which antf-inflammatory 
actions are responsible for therapeutic effects, such as 
reduction in symptoms, Improvement In expiratory 
flow, reduction In airway hyperresponsiveness, preven- 
tion of exacerbations, or prevention of airway wall 
' remodeling, 

Corticosteroids 

Corticosteroid* Bra the most potent and consistently 
effective long-texm-control medication Tor asthma. 
Their broad action on the inflammatory process may 
account for their efficacy as preventive therapy Thalr 
clinical Bffaots Include reduction In severity of symp- 
toms, Improvement In peak expiratory flow and 
spirometry diminished airway hyponrasponslveness, 
prevention of exacerbations, and possibly the preven- 
tion of airway wall remodeling (Barnes et at. 1993; 
Jaffary et al. 1992; Dehl et el, 1993; Fobbr! et al. 
1993; Gustafsson at al. 1993; Haahtela et al, 1991; 
Kamsde et al. 1996; Rafferty et ai. 1985; van Essen- 
Zendvllet et at. 1992). Which of these clinical effects 
depend on specific antHnfleinmatory actions of 
corticosteroids is not yet clear. Corticosteroids sup- 
press the generation of cytokines, recruitment of air- 
way eosinophils, and release of Inflammatory media- 
tors, These anti-Inflammatory actions of cortico- 
steroids have been noted in clinical trials and analyses 
of airway histology (Busse 1993; Booth ex al. 1995; 
Laltlnert et at. 1992; Djukanovic et ah 1992; 
Duddrldge at al. 1993; Laltlnen et af, 1991; Levy et 
ai. 1995; McGwj et al. 1995), 

Dosages for inhaled corticosteroids vary depending 
upon the specific product and delivery devices (see 
figure 3 -5b). For many patients, a twfee-a-day dosing 
schedule maintains control of asthma;, even high doses 
of some preparations are effective when given twice a 
day (Noonan et al, 1995). Some studies show that 
once-daily. dosing Is effective in mild persistent asth- 
ma (Jones et ai, 1994; Plncus et al. 1995), 

Cromolyn Sodium and NedocromH 

Although cromolyn and nedocromll have distinct , 
properties (Clark 1993), they have similar anti- 
inflammatory actions. Their mechanism appears to 
involve the blockade* chloride channels (Alton and 
Norris 1996), and they modulate mast cell mediator 
release and eosinophil recruitment (Eady 1986). They 
also Inhibit the eariy and lata asthmatic response to 
allergen challenge and exercise-induced bronchospasm 



(EIB) (Novembre at al. 1994; Alton and Norris 1996; 
Thompson 1989; Gonzalez and Brogden 19f}7). 

The two compounds are equally effective against 
allergen challenge (Gonzalez and Brogden 1987), 
although nadocramtt appears to be more potent then 
cromolyn In Inhibiting bronchospasm provoked by 
exercise (Novembre et al. 1995; de Benedicts et al. 
1995), by cold dry air (Juniper et al. 1987), and by 

brodyKlnln aerosol (Dixon and Barnes 1989), 

« 

Both compounds have been shown to reduce o*thrm 

* 

symptoms, improve morning peak flow, and reduce 
need for quick-reilef beta 2 -egonists (Ul et el, 1993; 
Schwartz et al. 1996). Two large clinical trials com- 
paring nedocromtl MDI 4 rng qld to cromolyn MDf 
2 mg qld demonstrated that they are general iy^corn- 
parebW In mild allergic patients and that nedocroml/ 
was more effective than cromolyn in nonaflergic 
patients using inhaled corticosteroids. Furthermore, 
nedocromll may have a modest effect in helping 
reduce the dose requirements for inhaled cortico- 
steroids (Lat et ai. 1993; O'Hickey and Rees 1994; 
Svendsen and Jorgensen 1 991), although soma studies 
did not demonstrate this effect (Wong et al. 1 993). 

Dosing reconimendatiorts for both drugs are for 
administration four times a day although nedocromll 
has been shown to be clinically effective with twicir- 
daliy dosing (Creticos et el, 1995), 

The clinical response to cromolyn end nedocromll is 
less predictable than the response to inhaled cortlco- • 
steroids. Both compounds have a strong safety profile, 

L on?- Acting Bota?- Agonists 
(Beta-Adnsnoyic Agonists) 

The prlnclperection of beta^ragonists ls»to relax air- 
way smooth muscle by stimulating bat82*f eceptors, 
which Increases cyclic AMP and produces functional 
antagonism to broncrioconstrlction. Long-acting 
inhaled bet^-agonlsts have a duration of broncho di- 
lation of at least 12 hours arter a single dose (Becker 
and Simons 1989; D'Aionzo et al. 1994), This class 

of medication is not to be used for exacerbations. 
Rather, it Is used as an adjunct to anti- Inflammatory 
therapy for providing long-term control of symptoms, 
especially nocturnal symptoms (Yates et al. 1995) and 
to prevent exercise-Induced bronchospasm. The use 
and safety of be^^flonlsts ere discussed on page 67, 
Special Issues Regarding Safety 
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FIGURE 3*1. lONO»TERM«COfJTROl MEDICATIONS 



Nama/Products Indfcations/Mechanlsms 



Potential Adverse Effects 



Therapeutic issues 



Corticosteroids 
(Glucocorticoids) 

Bedornethasone 
di propionate 

ButiesOnkJe 

Fluntsollde 

FkJtlcASona 
propionate 

Trianxf rajtone 
scetonlde 



m Lono-tsrm prevention of symp- 
toms; suppression, control, and 
reversal of Innemrnetton, 

■ 

m Roduoe need for oral 
corticosteroid. 

m Anti4nft»nimtofy. Block 1st* 
reictlon to allergen and reduce 
Blrway hypemaspororvenasv 
Inhibit cytokine production, 
adhesion protein activation, and 
innammatory call migration 
and activation. 

■ Havana beta^recepaw 
down-regulation. Inhibit 
microvascular leakage, 



■ Cough, dysphoria, oral thrush 
fcandldlssls). 

a In high doses figure 3-5b), 
systemic effects may occur, 
although studies are not con* 
elusive, and clinical significance 
of these effects has not been 
established (e.g* adrenal sup- 
prcsstarv osteoporosis, growth 
suppression, and skin thinning 
and easy bruising) (Barnes and 
FWanan 1993; Kamada at el, 
1996). 



a Spacer/holding chamber 
devices and mouth washing 
•fc*r inhalation d«cm*e local 
side affects and systemic 
absorption. 

m Preparations are not absolutely 
Interchangeable on a meg or 
par puff basis (sea figure 3-5c 
for estimated clinical compara- 
bility)- New deBvary devices 
may provide greater delivery 
to airways, which may affect 
dose. 

a The risks of uncontrolled asth- 
ma should ha weighed against 
the limited risk* of inhaled 
corticosteroids. The potential 
buc small rhk of adverse 
events Is well balanced by 
their afflcacy (See text.) 

■ Dexarnethasone Is not 
Included because It is highly 
absorbed and has long-term 
suppressive side effects. 



Systamic' 

Metfrylpredntsolone 

Prednisolone 

Prednisone 



lodiatVortf 

m For short-term (3-10 days) 
* burst": to gain prompt control 
of inadequately controlled 
persistent asthma, 

m For long-term prevention Of 
symptom* in severe persistent 
'asthma: suppression, control, 
and reversal of Inflammation. 

■ 

a Same as Inhaled. 



a Short-term use; reversible, 
abnormalities in glucose metab- 
olism, increased appetite, nuld 
retention, weight gam, mood 
alteration, hypertension, peptic 
ulcer* and rarely aseptic necrosis 
of femur, 

a Long-term use: adrenw axis 
suppression, growth 
suppression, dermal thinning, 
hypertension, diabetes. 
Gushing s syndrome, cataracts, 
mitscla weakness, and — in rare 
Instances — Impaired immune 
function. 

a Consideration should be given 
to coexisting conditions that 
could be worsened by systemic 
corticosteroids, such as herpes 
virus Infections, varicella, tuber- 
culosa., hypertension, peptic 
ulcer, and Stmn&ioitm. 



Use at lowest affective dose. 
For long-term uso, s hamate* day 
a-m. dosing produces toast toxic- 
ity. If dally doses ere required, 
one study shows Improved effi- 
cacy with no Increase In adrenal 
suppression when administered 
at 3 p.m. rather than in the 
morning (Beam et a 1. 1992). 
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FIGURE 3*1. LONG- TERM-CONTROL M EDUCATIONS (CONTINUED) 



Name/Products inrJicatiorWMechanlirra 



Potential Adverse Effects Therapeutic Issuer 



Cromolyn Sodium Indications 
and Nedocromfl « Long-term prevention of 

symptoms; may modify 

■ ProvwuJv* treatment prior to 
exposure to exercise or known 
allergen. 

> 

hfahanhff* 

m Ant4-tafi*mm»tory. Block 
, sariy and late reaction to attor- 
gon. Intense wlm cbtorldB 
channel function. Stabilize 
mast cell membranes and 
inhibit activation and release of 
mediators from eosinophils and 
epithelial calls. 

■ InNbtt acute response to 
exercise, coid dry air, and SO?. 



15 to 20 pircent or patterns 
complain of en unpleasant taste 
from nedotromll. 



a Therapeutic response to cro- 
molyn and nedocromll often 
occur* within 2 weeks, but 
a 4- to 6-wwk trial may be 
needed to determine 
maximum oanefrt- 

e Dose of cromolyn MQf 
(1 mg/pufr) may be Inade- 
quate to aff»ct airway byperre- 
spanslveness. Nebulizer rJeifv 
ary (20 my/ainpule) may ba 
preform! for some paUent* 

e Safety Is the primary 
advantage of those agents. 



Long-Acting 
Beta^- Agonist* 

Inhaled; 
Sslrnetfirot 



Or Q V. 

Albuterol, 
sustained* release 



Indkmlons 

a Long-term prevention of 
symptoms, especjatly nocturnal 
symptoms, added to 
arrd-inHammatory tnurepy 

a FVeventlon of merctee-induced 
bronchospasm. 

* 

■ Pht Co oe used to xm&t acute 
- symptoms or txactrbatims. 

Mtthanlsms 

* Broncbocfllntion. Smooth 
musclo relaxation following 
adenyiata cyclase activation and 
Increase In cyclic AMP produc- 
ing functional antagonism of 
bronchoconstrlctlon. 

• Jn vitro, Inhibit mast call 
mediator release, decrease 
vascular permeability and 
Increase mucociliary clearance. 

■ Compered to short-acting 
inhaled beta^agonfst. sal me- 
ter oi (but riot formoterol) has 
slower onset of action (1 5 to 30 
minutes) but longer duration 
(> 12 hours). 



e Tachycardia, skeletal muscle 
tremor, hypokalemia, . 
prolongation of QT C Interval 
In overdosa. 

a A diminished bronchoprotec- 
trve effect may occur within 
1 week of chronic therapy. 
Clinical significance has not 
been established, 

a See text ror additional 
discussion, 



■ Not to be used to. treat acuta 
symptoms or exacematlom;. 

m Clinical significance of pojten- 
tlally developing tolerance is 
uncertain because studies show 
symptom control and bron- 
chodHatfon em maintained. 

e Should not be used In place or 
ana-inflammatory therapy. 

e May provide more ffTectlve 
symptom control when added 
to standard doses of inhaled 
cortlcostBTlOd compared to 
increasing the cortJcostefiod 
dosage. 



* /nhtf/rd long-acting txtafagpnhti 
art pf(ferr£0 because tiny art 
longer acting and havt ftwtr sick 
&ects mart oral sustained- reteasv 
epfntj. 
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FIGURE 3.1. LONG-THERM-CONTROl MEDICATIONS (CONTINUED) 



Potential Adverse Effects 



Therapeutic Issues 



MethyWenthlnes IntfkuMon* 

* Long-tarm control arid preven- 
tion of symptoms, especially 
nocturnal symptoms. 



Theophylline, 
sustafned-reioase 
tablets end cap- 

SUlffK 



Mocftwisms 

■ BronchocttlBtion. Smooth 
muscle relaxation from ptospho- 
dlesterese inhibition end possibly 
adenosine antagonism 

« May affect eosinophilic Innitru- 
tlon into bronchial mucosa as 
well as decrease T-rymphocyte 
numbers in epithelium, 

mi Increases diaphragm contractil- 
ity and mucocWary clearance. 



* Dose-related acute toxicities 
Include tachycardia, nause* and 
vomiting, tachyanrtythmias 
(SVT), central narrows system 
stimulation, rusadache, seizures, 
hematemasia, hyperglycemia, 
end hypokalemia, 

a Adverse affects at usual there- 
pssutlc doses Include insomnia, 
gastric upset, aggravation of 
ulcer or reflux, Increase In 
hyperactivity In soma children, 
difficulty in urination in elderly 
males with prostatism, 



■ Maintain staedy-state serum 
concentration* between 5 and 
15 mcg/mL Routine serum 
concentration monitoring Is 
essential due to significant 
toxicities, narrow therapeutic 
range/ end Individual differ- 
ences In metabolic clearance. 
Absorption and metabolism 
may be affected by numerous 
factors (see figure 3-5 a), which 
can produce significant changes 
in steady-state serum theo- 
phylline concentrations. 

a Not generally recommended 
for exacerbations. There Is 
minimal evidence for added 
benefit to optimal doses of 
Inhaled bete^eooritsts. Serum 
concentration monitoring Is , 
mandatory. 



Leukotrtene 
Modifiers 

Zaflrlufoact 
tablets 



Zlieutoh tablets 



Indications 

a Long-term control and pre- 
vention of symptoms In mild 
persistent asthma for patients 
^12 years of age. 

Mechanisms 

a Leukotrtene receptor antago- 
nist; selective competitive 
inhibitor of ITD4 and LTE4 
receptors. 



Indications 

a Long-term control and preven- 
tion of symptoms In mild par- 
slstent asthma for patients £12 
years of age. 

» 

Mechanisms 

a 5-Upoxygenase inhibitor. 



a No specific adverse effect* to 
date, As with any new .drug, 
thare Is possibility or rare 
hypersensitivity or Idiosyn- 
cratic reactions that cannot 
usually be detected In initial 
premarKeting trials. One 
reported ease of reversible 
hepatitis and hyperbilirubine- 
mia; high concentrations may 
develop in patients with liver 
Impairment. 



a Elevation or liver enzymes has 
been reported. Limited case 
reports or reversible hepatitis 
and hyperbilirubinemia- 



a Administration with meals 
decreases bioavailability; take 
at least 1 hour before or 2 
hours after meals. 

a Inhibits the metabolism of 
warfarin .and increases pro- " 
thrombin time,' It 1$ a com- 
petitive inhibitor of the 
CYP2C9 hepatic microsomal 
Isozymes. (It ha* not affected 
elimination of terfsnedlne, 
theophylline, or ethinyl estra- 
diol drugs metabolized by the 
CYP3A4 Isozymes.) 

e Zlieuton Is microsomal 
CYP3A4 enzyme Inhibitor that 
can Inhibit the metabolism of 
terfenadine, warfarin, and theo- 
phylline. Dosas of these drugs 
should be monitored accord-' 
ingiy 

■ Monitor hepatic enzymes 
(ALT). 
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F }Q U R £ 3-2. QUICK-RELIEF MEDICATIONS 



Namo/Produas Indications/Mechanisms Potential Adverse Effects Therapeutic Issue? 



Short-Acting 
Inhaled Betajr 
Agonists 

Albuterol 
Bltoitero) 
Plrnuterol 
Tarbutaline 



indications 

* Roller of acute symptoms,' 
qutcH-setler madlcaUon. 

■ Preventive treatment prior to 
exercise for exercise-Induced 
bronchospasm. 

m B ronchodilatian. Smooth 
muscle relaxation following 
adenylate cyclase activation 
and increase In cyclic AMP 
producing runct) oral antago- 
nism of bronchoco restriction. 



Tedhycerdle, skeletal muscle 
tremor, hypokalemia, Increased 
lactic acid, headache, hyper- 
glycemia* Inhaled route* In gen- 
eral, causal few systemic adverse 
effects* Patter** with preexisting 
cardiovascular disease, especially 
the elderly may nave adverse 
cardiovascular reactions with 
inhaled therapy 



Drugs of choice for acute 
broncnospasnv Inhaled route 
hai faster onset, fewer adverse 
effects, and is more effective 
than systemic route*. The less 
beta2«seiecttve agents (httpro- 
tenmol, metaproterenoij 
l*o»tharine r and epinephrine) 
are not recommended due to 
thHr potential for excessive 
cardiac stimulation, especially 
in high doses. Albuterol Hq* 
. uld Is not recommemledst 

For patients with mild Inter- 
mittent asthma, regularly 
scheduled dally usm neither 
harms nor benefits asthma 
control (Dm«n et at .1996). 
Regularly scheduled dairy 
use is not generally reeonv 
mended, 

Increasing us» or lack of 
expected effect indicates 
inadequate asthma control. 
>1 canister a month 
(e.g., aibuterof»200 puffs 
per cents tar) may indicate 
overreilanoe on this drug; 
> 2 canisters In 1 month 
poses additional adverse risks. 

For patients frequently using 
bete^agomst. entl-lnflsmme- 
tory medication should be 
Initiated or Intensified. 



Ipratropium 
bromide 



AndchcBnorgic* Indications 

r ReHaf of acute bronchospasm 
(see Therapeutic Issues 
column). 

Mechanisms 

a Bronchodilation, 

Competitive Inhibition of 
muscarinic cholinergic 
receptors* 

« Reduces intrinsic vagal tone 
to the elrwavj. May block 
reflex broncrioconstrlction 
lecondary to Irritants dt to 
reflux esophagltls. 

■ May decrease mucus gland 
secretion. 



Drying of mouth and respiratory 
secretions, increased wheezing in 
some Individuals, blurred vision If 
sprayed in eyes. 



Reverses onlycbollnargteally 
mediated bronchospasm." does 
not modify reaction to anti- 
gen. Does not b4ccx exercise* 
induced bronchospasm. 

Mpy provide additive effects 
to beta^agonlst but has 
slower onset of action. 

Is an alternative for petlents 
with Intolerance to bete 2 - 
egonists. 

Treatment of choice for 
bronchospasm due to beta- 
blocker medication. 
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FIGURE 3*2, QUICK- BELIEF MEDICATIONS (CONTINUED] 



flame/Products rndlcationi/Mechanlsms 



Corticosteroids 
Systemic.' 

Prednisolone 
Prednisone 



Initiations 

« For mo<ierate- to-severe axac 
ertoetiorts to prevent progres- 
sion of exacerbation, reverse 
Inflammation, speed recovery 
and reduce rate of reiepse. 

MtchenlSM 

■ Anti-inftururriatjqrjc 

Set figure 3-1. 



Potential Advene Effects Therapeutic Issues 



Short-term use; reversible 
abnormalities in glucose 
metabolism, Increased 
appetite, fluid retention, 
weight gain, mood alteration, 
hypertension, peptic ulcer, 
and rarely aseptic necrosis of 
femur. 

Consideration should be 
given to coexisting conditions 
that could be worsened by 
systemic corticosteroids, 
such es herpes virus Infao 
tlora, varicella, tuberculosis, 
hypertension, peptic ulcer, 
end StrcngyMiJts* 



m Short-term therapy should 
continue until petiertt 
achieves 80% PEF persona t 
best of symptoms resofve.. 
This usually. require* 3 to 10 
days but mey require longer. 

e There Is no evidence that 
tapping the dose following 
Improvement prevents 
relapse. 



MfHhylXBnthfnx 

Theophylline, the principally usedmethyixanvhlne, 
provides mlld-to-moderate broncbodllatlon In asthma* 
Although Its mwhanism of action has yet tp be astab* 
Hsbed (Wblnberger and Hendeles 1996; H«ndeles et 
el. 1995), recent evidence suggests that low serum 
concentrations of theophylline are mildly anti- 
inflammatory (Sullivan et el. 1994; Kidney et at. 
1995; Pauwals 1989). Sustained-release thao- 
phy Mines main use Is as adjuvant therapy* and It is 
particularly effective for controlling nocturnal asthma 
symptoms. Sustained ^release theophylline mey be 
considered as an alternative, but not pr-sTarred, long- 
term preventive therapy when issues arise concerning 
cost or adherence to replmons using Inhaled media- 
tion. Monitoring serum concentration levels Is essen- 
tial to ensure that therapeutic, but not toxic, doses 
are achieved. 

* 

L&uketrtew Modifiers 

Leukotrlenes are potent biochemical mediators 
released from mast cells, eosinophils, end basophfis 
that contract airway smooth muscle. Increase vascular 
permeability, Increase mucus secretions, and attract 
and activate inflammatory cells in the airways of 
patients with asthma (Henderson 1994). Two 
leukotrtene modifiers — tafirlukast and zlleuton — 



have recently become available as oral tablets for the 
treatment of asthma, 

From the Information currently available, it appears 
that leukotrlene modi nets Improve lung function 
(G*ddy et el. I992)end diminish symptoms end the 
need for short-acting Inhaled b eta 2 -agonists. The 
majority or trials have been conducted in mild- 
to-moderate asthma, and the improvements noted 
have been modest. Leukocriane modifiers may be 
considered an alternative to low- dose Inhaled cortico- 
steroid therapy for patients with mild persistent asth- 
ma, although Increased cl In Ice I experience and fUrther 
study In a wide range of patients are needed to deter- 
mine those patients most likely to benefit from 
leukotrtene modifiers and to establish a more specific 
role for leuKotriene modifiers in asthma therapy. 

# 

ZaflrluKast, a leukotrlene receptor antagonist, has been 
demonstrated to attenuate the Iota response to inhaled 
allergen and post-allergen Induced bronchial respon- 
siveness (Dahlen at at. 1994; Taylor et ai, 1991). 
Studies compering zafirrukast to placebo In patients . 
with mlld-to-rnoderate asthma demonstrated that 
patients treated with zaflrtukest experienced modest 
Improvernent Jn FEV-j (mean improvement of 11 per- 
cent above placebo), improved symptom scores, and 
reduced albuterol use (average decline of 1 puff/day) 
(Spector et at. 1 994). In a small study of healthy 
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males, 60 mg a day of zaflrtuKest caused a significant 
increase In the halHIfe of warfarin, Consequently Tor 
those individuals receiving zarirlukest and warfarin, It 
win be necessary to closely monitor prothrombin time* 
and adjust dose* of warfarin accordingly 

Zlleuton, a 5-*ipoxygan&se inhibitor, has been demon- 
stroked to provide Immediate end sustained Improve- 
ments In FEVj (mean Increase of 15 percent above 
placebo) in placebo-controlled trials tn patients with 
ml Id-to-moderate asthma (Israel et ei, 1993, 1996}, 
Compared to placebo, the patients with moderate 
asthma treated with zlieuton experienced significantly 
rawer exacerbations requiring oral corticosteroids 
(Israel et al. 1996), thus suggesting antHnfiammato- 
ry action* Finally zlfeuton Is capable of attenuating 
bron cbocortstrlctfon from exercteft (Maltzer et al. 
1996) and from aspirin In aspirin-sensitive Individuals 
(Israel et al. 1993), Because river toxicity has been 
found In some subjects receiving zileuton. It Is recom- 
mended that hepatic enzymes (ALT) be monitored in 
patients who take this medication. Zileuton Is a 
microsomal CYP3A4 enzyme Inhibitor that can 
Inhibit the mctaboilsm of terfenedine, warfarin, and 
theophylline. Doses or those drugs should be moni- 
tored accordingly 

Quick-Relief Medications 

Quick-relief medication* ere used to provide prompt 
reflof of bronchoconstrlction end It* accompanying 
acute symptoms such as cough, chest tightness, and 
wheezing. They include short-acting betaz-agonlsts 
and anticholinergics* Although the onset of action is 
, slow (>4 hours), systemic corticosteroids ere 
important in the treatment of mocterete-to-severa 
oxacorbatiora because they prevent progression of the 
exacerbation, speed recovery, and prevent early relapses, 

Short-Acting Bexe^-Agonists 

Short-acting beta^-agonlsts relax airway smooth mus- 
cle and cause a prompt (within 30 minutes) increase 
in airflow. Inhaled short-acting bets? -agonists are the 
drug of choice for treating acute asthma symptoms 
and exacerbations and for preventing El 8, Concerns 
about the safety of-$hort-actlng beta?- agonists are 
discussed In another section of this component (see 
page 67, Special Issues Regarding Safety). 



. Anticholinergics 

Cholinergic innervation is an important factor in the 
regulation of airway smooth muscle tone. Ipratro- 
pium bromide is a quaternary derivative of atropine 
that does not have atropine's side effects- ipratro* 
pium bromide may provide *om* additive benefit 
with Inhaled beta^-agonists In severe asthma exacer- 
bations; Its effectiveness in long-term management 
of asthma has not been demonstrated (Kerstjens et al. 
1992; Gross 1988; Storms et al. 1986). 

Systemic Corticosteroids 

Systemic corticosteroids can speed resolution of air- 
flow obstruction and reduce the rate of relapse, (Fanta 
et al. 1983; Row* et el. 1992; Scarfone ec al. r$93; 
Connettat al. 1994; Chapman et al, 1991). 

» 

Medications To Reduce Oral Systemic 
Corticosteroid Dependence 

Troleandamycin, Cyclosporin*, Methotrexate, 
Goid t Intravenous Immunoglobulin, Dvpsone, and 
Hydroxychloroquine 

These regimens to reduce oral systemic corticosteroid 
dependence should be used only in selected patients 
who are under the supervision of an asthma specialist. 
Although soma of the compounds have corticosteroid- 
sparing effects, their uss in asthma remains compli- 
cated because of highly variable effects, potential 
toxicity and limited clinical experience (Bernstein et 
al. 1996; Jarjour at al, 1996; Mullarfcey et al. 1988; 
Sninor et al. 1990; Erzurum et al, 1991; Murarmka et 
al. 1978; Klaustarmeyer at al. 1987; Kamade et at, 
1993; Nelson et al, 1993; Alexander et al. 1992; Mazer 
and Gelfand 1991). Colchicine is not considered effec- 
tive In reducing need for oral systemic or high doses of 
Inhaled cortJcostBrolds (Newman at el. 1997), 

Complementary Alternative Medicine 

Alternative healing methods are not substitutes for 
recommended pharmacologic therapy Although 
alternative healing methods may be popular with 
selected patients and of some Interest to Investigators, 
their scientific basis has not been established. 

The most widely known complementary alternative 
medicine methods are acupuncture, homeopathy, 
herbal medicine, and Ayurvedic medicine (which 
Includes transcendental meditation, herbs, and yoga). 



A rw lew or multiple trials on the use of acupuncture 
in asthma concluded that the trials lacked quality and 
that the effectiveness of acupuncture in treating asth- 
ma has not been established (KteDnen at at 1991). 
Ona trial, however, demonstrated benefit In EIB 
(Fung et ai, 1 9B5), Homaopttnyv twsed on the *law 
of similars* and the use of In Anitas! ma I ry small doses, 
is as yet unproven for asthma (ReWy at ai. 1986); 
some homeopathic remedies may contain potent 
unidentified pharmacology agents (Morlca 1986), 
No controlled, ellnteal trials have been reported On 
herbal medicines, and the claims of effectiveness of 
waste™ plant derivatives for asthma remain unsub- 
stantiated (Dorsch end v\fegner 1991; Zlrnent and 
Stain 1993), Bscause complementary alternative 
medicine is reported to be used by as much as one* 
trilrd of the U.S. population (Efeanberg at al. 1993), It 
may be Important to Inquire about all the medica- 
tions a pattent uses and advise the patient accordingly 
(see component 4). 

ROUTE OF ADMINISTRATION 

Medications for asthma can be administered either by 
Inhaled or systemic routes. Systemic routes are oral 
(ingested) or parenteral (subcutaneous, Intramuscular, 
or Intravenous). The major advantages Of delivering 
drugs directly Into the lungs via Inhalation are that 
higher concentrations can be delivered more effective- 
ly to the airways and that systemic side effects are 
avoided or mlnlmkfrd (Newhousa and Doiovieh 
1986). Furthermore, the onset of action of Inhaled 
bronchodlletors is substantially shorter than that of 
oral bronchodHators. 

inhaled medications, or aerosols, are available In e vari- 
ety or devices that differ in technique required and 
quantity -of drug delivered to the lung. See figure 3-3 
ror a summary of Issues to consider for different devices. 
Whatever device is selected, patients should be instruct- 
ed In its use end thelf technloue checked regularly. 

Most Inhaled medications currently Used for asthma 
are available as maxerod-dosa inhalers (MDts). 
Historically, MDI technology has utilized chlorofluo- 
rocarbons (CFCs) as propellents. CFCs Usually consti- 
tute 95 percent or more of the formulation emitted 
from an MO!; CFCs are metabollcafly stable and even 
the portion of an actuation tnat Is system! cally 
absorbed Is quickly excreted unchanged via exhala- 
tion, However, CFCs have been toured to deplete 
stratospheric o2ona and have been banned interna- 
tionally, Although a temporary medical exemption 
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has bean granted. It Is expected that CFC-propelled 
MDI $ will eventually be phased out completely 
Alternatives Include MDIs with other propellents 
(nonchlortnated propellents such as tydrofluoroaiK&ne 
[HFAJ 134a do not have ozone-depleting properties), 
multidose dry powder Inhalers, and other hand-held 
devices with convenience and delivery characteristics 
similar to currant MDts,' An MDI for albuterol with 
HFA 134a has' been approved for use; additional non- 
CFC products and delivery systems are expected m 
the future. The Food and Drug Administration 
approval process requires that the rep lecament prod- 
ucts demonstrate comparability to the corresponding 
CFC products so that clinic) urn end patients can 
anticipate similar effectiveness and safety with the 
new products, During true phasoout of CFC products, 
clinicians will need to be Informed of the alternatives C* 
and assist their patients In the transition to non-CFC 
products (see component 4), 

SPECIAL ISSUES REGARDING SAFETY 

Short-Acting Inhaled Betaj- Agonists 

KEY POINTS; SHORT- ACTIN B INHALED 
BETA 2 a AGQ NISTS * 

m Short-acting bata^-agonists are the most 
effective medication for relieving acuta 
bmncfKJspasm. 
m Increasing use of short-acting betajj-agonlsts or 
the use of mora than one canister in 1 month 
indicates inadequate control of asthma and 
the need for Initiating or Intensifying 
antl-lnflammetory therapy 
n Regularly scheduled, dairy use of short- acting . 
bote? -agonists Is generally not recommended. 



Short-acting Inhaled bet^agtmlsts ^4- a4butor ° | ) ar * 
the medications of choice for treating exacerbations of 
asthma and for preventing EIB, Prior to 1990, many 
clinicians prescribed short-acting beta^-agonlsts on a 
regularly scheduled basis in the belief that this treat* 
merit regimen Improved overall asthma symptom con- 
trol. Some recant reports, however, have modi Had these 
beliefs* For example, in mo&rvtc asthma, regular use or ' 
a potent inhaled bet»2-agonist (fenotero*) produced a 
significant diminution in asthma control and objective 
measurements of pulmonary function (Sears et at. 
1 990) , \ n mild asthma, regularly scheduled use of 
albuterol compared to use on an as-needed basis only 
resulted in no significant differences In a variety of 
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FIGURE 3-S. AER 05 01 DELIVERY DEVICES 



Device/Drugs Population Optimal Technique* Therapeutic Issues 



Metered- dcwa 
inhaler (MDT) 
Betaragonlsts 
'CortlcemnM 
Cromolyn sodium 
and nedocrorrrt) 
AntlchoJtrwrgics 



>5 yean 



Actuation during » slow 
{30 L/mln or 3-5 seconds) 
deep Inhalation, followed 
by 10*second braath- 
holdlng. 

* 

Under laboratory 
conditions, open-mouth 
tschnlque (hoidJng MDI 
2 inch*, away from open 
mouth) enhance* delivery 
to the lung. However, It 
ha* not cortsbtently been 
snown to anhanca clinical 
benefit compared to 
closed-mouth technique 
(closing Hps around MDI 
rrtfutftplece). 



Slow inhalation may be difficult, Difficulty with 
coordination or actuation and inhalation, particularly in 
yoimg children and elderly. Patents may Incorrectly 
stop Inhalation at actuation. Deposition of 60 portent 
oT actuated Oose In oropharynx. Mouth washing Is 
effective m reducing systemic absorption (Selroos 
and Halme 1991). 



Breath -actuated 

MDI 
Beta r agonists 



>S years 



Slow (30 L/mirt 

or 3-5 seconds) Inhalation 

followed by 10-sacond 

breath-holding, 



Indicated for patient* unable to Coordinate Inhalation and 
actuation. May be particularly usaful In elderly 
(Newman at el, 1991). Slow Inhalation may be difficult 
and patients may incorrectly stop Inhalation at actuation. 
Require* mora rapid Inspiration to acuVac* than is 
optima! for deposition. Cannot be used with currently 
available spacer/holding chamber devices. 



Dry powder 
InheJer (DPI) 
Betaj-agonlsts 
Corticosteroid* 



Rapid {60 Urnln 
or 1-2 second*), deep 
Inhalation. Minimally 
effective Inspiratory flow 
Is device dependent 



Dose lost (f patient exhales through device. Delivery * 
may be >MDl depending on device and technique, 
Can be used in children 4 years old, but effects are - 
mote consistent with children >5 (FVdersen et al. 1990; 
Gonm et ai. 1994,' Kemp et al. 1939; Kesten at ai. 
1 994). Moit appear to have similar delivery efficiency 
as MDI either with or without spacer /ho wing chamber, 
but some may have delivery >MD? (Thorsson et at. 
1994; Agertoft and ftdersen 1993; Kemp et al. 1939; 
Melchor et al. 1993; Vldgran at el. 1983). Mouth 
washing I* affective In reducing systemic absorption 
(Selroos and Halme 1991). 
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Device/Drug* Population Optimal Technique* Therapeutic Issue* 



Spacer/holding 
chamber 



>4 yoart 

<4 year* Wtth 
face mask 



Slow (30 L/min or 3-5 
aeeonds) inhalation 
<jr tide! ofetthing 
Immediately following 
actuation. 

Actuation only Once Into 
spacer/holding chamber 
par Inhalation (O'Calla- 
ghanetau1994). If race 
mask i* used, allow 3*5 

Inhalations ptsr actuation 
(Everard et a). 1992). 



Easier to use than MDI alona. \Mth a face mask, 
enables MD) to oe used with small chlk*en (Evarard at 
a!. 1982; Gannett at al. 1 993). Simple wbea do not 
obviate coordinating actuation and Inhalation. Bulky 
Output may be reduced Hi soma device* alter cleaning. 
The larger volume ipeeWboJcflng cherrfcer* (>600cc) 
may increase lung delivery over MD] alone In patients 
with poor MDI technique* The eHfea of a spacer/holding 
chamber on output from an MD! as dependent on both 
MDI and spacer type; thus data irom one cornbl nation 
should not be extrapolated to alt other* (Ahrens at at. 
1995; Kim «tah 1987). 

Spacers/holding chambers decrease oropharyngeal depo- 
sition and will reduce potential system absorption of 
Inhaled corticosteroid preparations that have higher oral 
bioavailability (Newman et at* 1984; Brown et at. 1990; 
Lipworth 1995; Setroc-i end Hetme 1901), SpacW 
holding chambers ere recommended for all patients on 
moUum- to-high doses of Inhaled corticosteroids. 

May be as effective as nebuBzar In delivering high doses 
of bet»2-*gon**s during seven ejcacsrbatloos- 



Nebullxer 
Botfly- agonists 
Cromolyn 
Anticholinergics 
Corticosteroids 



<2 years 

Patients or any 
age who can* 
not use MD!' 
With spacer/ 
holding cnam- 
per or spacer 
and race mask 
(e»g*. during 
exacerbations) 



Slow tidal breathing with 
occasional deep breaths. 
.Tightly fitting face meiK 
for those unable to use 
mouthpiece. 



Less dependant on patient coordination or cooperation. 

Delivery method of choice for cromolyn in children and 
for hlgrrdcee beta^-agonists and anticholinergics In 
modereta-te-ssvere exacerbations in ell patients. 

Expensive; time consuming; puiky; output is devim 
dependent; and there ere significant Intornebultor and 
intranebullzer output variances; 



* See ngure 4-3 for description of MDI and DPI tectvttoues. 

Sources: Agertoft and federal 1993; Anrens « at, 1995; Brew* et si; 1990; Conner* at el. 1993; Higginj at oi. 1987; Crompton and 
Duncan 1989; £v*rani et el. 1992; Fugtwnp and Peder»n 1986; Gontn et el, 1994: K.mp « ef. 1989; Kasttn «t el. 1394: K*m ex al. 1987; 
tlpwonh 1995: Mslcnpr et el. 1993; Newman « al. 1981, 1934, 1991; OtalJaghanetai. 1994; Psdarsen et al. 1990. Pedersen end 
Mortemen 1990; Prahl and Jwson 1987; Rowing « al, 1980; Ruggins et al 1993; Smecker et et. 1993; Strtrooi and H»Jme 1 991; Seiroos et 
al. 1995; Thoiwn it el. 1994; Vwgren et at. 1993. 
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outcome indices. Although regularly scheduled use of 
bet^-agonlsts In mNd asthma produced no harmful 
effects in a 4- month period, It ateo produced no demon- 
strable benefits (Drazen et al. 1996). Simitar findings 
were noted In studies with moderate asthma (D'AlonSO 
et el. 1994; Peartman et el. 1992). Based on these and 
other observations (Cocfceroft et al. 1993; van Sehayck 
et al. 1991; O'Connor et al. 1992; Mullen et ai. 1993; 
Ernst et al, 1993; Suissa et al, 1994), the regularly 
scheduled; dally use of short- acting beta^-agonlsts h not 
generally recommended. 

The frequency of beta^-agonlst usa can bo clinically 
usorul as a barometer of disease activity because 
Increasing use of beta^agonJsts has been associated 
with Increased risk for death or near death in patients 
with asthma (Spltzar et al. 1992). The usa of more 
than one bete2* B 3 or,lst canister (e.g., albuterol, 200 
purrs per canister) predominantly far quick-relief 
treatment during a 1-month period most likely 
Indicates overrellance on this drug and suggests 
inadequate asthma control (Spltzar at al. 1992). 

Long- Ac ting Inhaled Beta2- Agonists 



KEY POINTS; LONC-ACTING INHAISD 
B ETA 2 - A G ONtSTS 

■ Long-acting beta^agonfsts (saimeterol) can be 
beneficial to patients when added to Inhaled 
corticosteroid therapy, especially to control 
nighttime symptoms (Greening at al. 1994; 
V&oleocK et al. 1996), Daily use of long-act- 
ing beta^-egonists should generally not exceed 
84 meg (saimeterol; four puffs). 

v Satfrxttml is mx to toe used for trt&mvnt of acute 
sympxoms or cxwzrbattons. 

u Patient education regarding correct use of sal- 
materol Is critical. 

w Patients should be Instructed not to stop anti- 
Inflammatory therapy while taking saimeterol 
even though their symptoms may significantly 
Improve* 



long*acting bet»2" agonists have several beneficial 
clinical properties. They attenuate EIB for longer 
time periods than do short* acting beta2-agonlsts 
(Green and Price 1992; Henrfksen ct al, 1992) and 
Improve nocturnal asthma symptoms (Fitzpatrtck et 
al. 1990; Maesen et al. 1990). Recent studies suggest 
that for patients with inadequate symptom control 
who ere receiving Jow-to-rnecUum doses of inhaled 



corticosteroids, It may be more beneficial to add 
saimeterol than "to increase the dose of inhaled 
corticosteroids (Greening etal. 1994; W>oicock et al, 
1996). Furtherrrore, In one study, saimeterol resulted 
fn statistical significant increases In overall quality 
or life (Juniper et al. 1995) although the clinical sig- 
nificance of the reported differences Is not certain. 

Several studies report that patients do not appear to 
develop a tolerance to the bronchodllator action of 
saimeterol even after months of regular treatment 
(D'Aiwno et al. 1994; Lotvall at at. 1992; Peartmen 
et al. 1992; Uilman et al. 1990). \n contrast, in 
bronchop revocation studies following chronic edrnrrr 
Istraden of either short-acting or long-acting beteg- 
agonists, * decrease was demonstrated In the bron- 
choprotective effect against exercise (Rama go et et. 
1994), allergen (Cockcroft et al. 1993, 1995; Bnagat 
et al. 1996), and mathacrioline (Bhagat at el. 1996; 
Cheung et al. 1992), However, the bronthoprotectlve 
effect over tirne, although diminished, was sail signif- 
icantly greater than placebo. Thus, the clinical 
Importance of trie. reported decrease In bmnchoprotec- 
tive effect remains uncertain (McFaddcn 1995). 

Following tne introduction of saimeterol into clinical 
practice, case reports of sudden severe attacks of asthma 
(Clark et al, 1993) raised concerns that In certain asth- 
ma patients, under certain conditions, the use of saime- 
terol may cause a sudden worsening of symptoms and 
possibly death. A recent randomized study in England 
compared mora than 1 6,000 patients who received reg* 
ular salmetorol for a 1 6-week period with more than 
8,000 patients receiving regular (qld) albuterol therapy. 
The study found more deaths In the saimeterol group; 
however, the differences did not reach. statistical signifi- 
cance (Castle et al* 1 9S3). Nor did a prescription- event 
monitoring survey demonstrate a statistically significant 
difference in deaths (Mam et al. 1996), Several large 
studies have demonstrated diet, overall, patients taking 
salmeteroJ do not experience an increase In the .frequen- 
cy of exacerbations (Britton et al. 1992; Lund back et al. 
1993; Greening et al. 1994; Peariman et al. 1992; 
W>olcock et al. 1996), There are ongoing longitudinal 
studies to determine If there might be risk for special 
populations. The potential for patients to Incorrectly 
use saimeterol as a quick-relief medication warrants spe- 
cial attention by the clinician and appropriate patient 
education. Based on current Information, long-acting ( 
inhaled betejr agonists should be used only Jn conjunc- 
tion with antiinflammatory medication. When added 
to Inhaled corticosteroids, long- act log inhaled beta?- 
agonists are helpful long -term-control therapy 



Inhaled Corticosteroids 

■ 



KEY POINTS; INHAlED 
CORTICOSTEROIDS 

m (nheled corticosteroids are the most effective 
long-term therapy available for mild, moder- 
ate, or sever* persistent asthma; in general, 
Inhered corticosteroids are well tolerated and 
sett at the recommended dosages, 

* The potential but small risk or adverse events 
from the use of inhaled corticosteroids Is well 
balanced by their efficacy, 

■ To reduce the potential for adverse effects, 
the following measures are recommended; 
— Administer Inhaled corticosteroids with 
specers/holcMrtg chambers. 

— Advise patients to rinse their mouths 
(rinse and spit) fol lowing Inhalation. 

— Use the lowest possible dose of Inhaled 
corticosteroid to maintain control. 

— To maintain control or asthma (especially 
for nocturnal symptoms), consider adding a 
long-acting Inhaled bet^-agonlst to 0 iow- 
to-medluro dose of Inhaled corticosteroid 
rather than using a higher dose or Inhaled 
corticosteroid. 

— For children, monitor growth (see box on 

page 72). 

— For postmenopausal women, consider sup- 
plements of calcium {1,000 to 1,500 mg 
per day) and vitamin D (400 units a day). 
Estrogen replacement therapy; where 
appropriate, may be considered for patients 
on doses that exceed 1,000 meg of Inhaled 
corticosteroid a day. 



Inhaled corticosteroids ere the most effective long- 
term therapy available for patients with persistent 
asthma. In genera!, Inhaled corticosteroids are wall 
tolerated and safe at the recommended dosages 
(Barnes 1995; van Essen-ZandvNet et al. 1992; 
Tinfcelman et aK 1993). Systemic effects have been 
Identified, particularly at high doses (see figure 3-5b 
for a definition or high-, medium-, and low -dose 
Inhaled corticosteroids), but their clinical signifi- 
cance remains unclean Furthermore, there may be 
Ihterlndtyldual variations In dose-response erfects, 
and thus some patients may experience effects at 
lower doses, (See Key Points above for a summary 
of recommendations to minimize the potential for 
adverse effects.) In general, the potential for adverse 
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effects must be weighed against the risk of uncon- 
trolled asthma; to data evidence supports the use of 
inhaled corticosteroids, especially at low and medi- 
um doses, 

Local Advent Effects 

Oral candidiasis (thrush) Is one of the most common 
adverse effects of Inhaled corticosteroids* Positfve 
throat cultures of Candida can be Identified In about 
45 to 58 percent or patients, whereas clinical thrush Is 
diagnosed in only 0 to 34 percent of patients (Rlne- 
hart et aU 1975; Toogood et al, 1980; Shew end 
Edmunds 1986), With lower dosages of inhaled cor- 
ticosteroids, candidiasis is uncommon (5 percent) 
{Rlnehart et »i. 1975), although It Is mora frequent In 
adults than in children. Prevention and treatment: 
Use & spacer/holding chamber to .reduce the Incidence 
of colonization and clinical thrush, rinse mouth with 
water after inhalation (Solroos and Halme 1991), end 
administer Inhaled corticosteroids less frequently 
(bid vs. qld), Topical or oral antifungal agents should 
ba used to treat active Infections, 

Dysphoria Is reported In 5 to 50 percent of patients 
using Inhaled corticosteroids and Is associated with 
vocal stress and Increasing dosages of Inhaled 
corticosteroids (Toogood et al. 1980), Prevention 
and treatment: Use a spacer/holding chamber, 
temporarily reduce dosage, or rest for vocal stress. 

fttfex cough and tmnchospasm can be reduced oy slower 
rates of Inspiration and/or use of a spacer/holding 
chamber or pretrsatmerrt with an Inhaled batag* 
agonist. There is no convincing evidence that the 
routine use 0/ an inhaled betaj-agontat prior to 
each dose of Inhaled corticosteroids Increases 
intrapulmonary delivery of the inhaled corticosteroid 
or reduces dosage requirement* 

* 

Systemic Adverse Effects 

■. * 

Linear Growth. The potential effects of Inhaled 
corticosteroids on children's growth are Important 
because the drug* are more likely to be used for 
longer periods of time, although It is recognized that 
poorly controlled asthma Itself may result In retarded 
linear growth. Growth In children with asthma who 
have not received any form of corticosteroid therapy 
may be influenced by concomitant atopy, asthma 
severity, and being mole, among other factors 
(Kamada and Szefler 1995; Allen 1996), Indeed, 
childhood asthma appear* to be associated with 
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KEY POINTS: INKAUD 
CORTICOSTEHOlDS AND LINEAR 
GROWTH IN CHILDREN 

M The potential risks or Inhaled corticosteroids 
are wall balanced by their benefits. 

■ Growth rates are highly variable In children. 
Short-term evaluations may not be predictive 
of attaining final adult height* 

■ Poorly controlled asthma may delay growth in 
children. 

« In general, children with asthma tend to have 
longer periods of reduced growth raw prior to 
puberty (males > females). 

V The potential ror adverse effect* on linear 

■ growth from Inhaled corticosteroids appears to 
be dose dependent. In treating children with 
mUdwmo&ratn frrsfstent asthma, medium-dose 
Inhaled corticosteroid therapy may be associat- 
ed with a possible, but not predictable, adverse 
affect on linear growth, The clinical signifi- 
cance of this potential systemic effect has 

yet to be determined. High doses of Inhaled 
corticosteroids have greater potential for 
growth suppression. 

■ Use or high doses of Inhaled corticosteroids 
with children with severe persistant asthma has 
significantly less potential for having an 
adverse effect on linear growth than oral 
systemic corticosteroids. 

■ A majority of studies or the use of Inhaled 
corticosteroids by children have not demon- 
strated an effect on growth, but a few have 

. Identified growth delay. Some caution (a.g., 
monitoring growth, stepping down therapy 
when possible) Is suggested while this issue Is 
studied further, 



delayed maturation and a longer period of reduced 
growth prior to puberty., Although this could be 
viewed as growth suppression, these delays do not 
appear to compromise the attainment of final predict- 
ed adult heights (Balfour-Lynn 1986; Allan 1996). 

Because or these numerous confounding factors, 
evaluating the effects of systemic or Inhaled cortico- 
steroids on growth In children with asthma has been 
challenging and has led to contradictory findings. 

A few studies of children with asthma have identified 
some growth delay in those treated with Inhaled cor- 
ticosteroids, suggesting that some caution may be 



prudent until this important Issue can be studied fur- 
ther, A 1-year controlled trial comparing children 
with mild- to-moderate asthma receiving either 
Inhaled beclomethasone (400 meg per day, adminis- 
tered without a spacer/holding chamber) or oral theo- 
phylline demonstrated slower growth in children 
receiving boclomBthasone (Tlnkalman et al. 1993), 
In a piecebo'controiied, community-based 7- month 
study of 7- to 9-year*oid cbiidren to determine the 
effect on growth during treatment with boclometha- 
sona at 400 mc^/dny, growth was significantly 
decreased in both males end females, end there was 
rib evidence of catchup growth during a 5-rnonth 
washout period (Doull et al. 1995). However, the 
results of this short-term study may not reflect effects 
on long-term growth. 

A recent mate-analysts or the Influence of Inhaled 
beclornethesone In the attainment of expected adult 
. height did not find any significant adverse effects 
regardless of dose, duration of asthma, or disease 
severity {Alton et al. 1994), An uncontrolled fob 
lowup study (mean duration of 2.7 years, range of 1 
to 5 years) of prepubertal children with moderate 
asthma found no effect of inhaled budesonide (800 
meg mean dolly dose) on long-term growth (Ninon 
and RusseJ1 1 992). A majority or studies do not 
demonstrate a negative effect on growth with dosages 
of 400 to 800 meg a day (VVoithers 1996; Kamada et 
al. 1996; Kamada andSrefler 1995; Barnes and 
Raderson 1993). 

Bone Metabolism/Osteoporosis, The few published 
observations regarding the effect of inhaled cortico- 
steroids on bona metabolism and osteoporosis are 
complicated by oral corticosteroid use end small 
patient populations (Jennings, et al. 1991a, T991b; 
Toqgood et al, 1991). The effects of inhaled 
' corticosteroid on markers of skeletal metabolism — 
serum osteocalcin, serum alkaline phosphatase, and 
urinary r^ydroj^yprolmelcreatlnlna ratio — are equivocal 
(Hodsman et al. 1991; Jennings et al. 1991a; All et 
al. 1991). The clinical implications In terms of risk 
of osteoporosis and fracture 8fter long-term use of 
Inhaled corticosteroids are still unknown (Jennings et 
al, 1991b; Pouw et al, 1991), Although low and 
medium dosage* of inhaled corticosteroids appear to 
heve no major adverse effects on any clinically Impor- 
tant measure of bone metabolism (Too good et al. 
1991, 1995), a dose-dependent, yet significant, 
reduction In bone mineral content of subjects with 
asthma has been associated with inhaled corticosteroid 
use (Paeke et al. 1992; Puolyoki et al. 1992: Toogood 



The Medication* 



et al. 1 988). Elderly female patterns may be more- at 
risk due to preexisting osteoporosis, previous usa of 
oral corticosteroids, a sedentary lirastyla, and the npr* 
ma) changes of estrogen In aging that affect calcium 
utilization. However, the risk of uncontrolled asth- 
ma, which may unnecessarily limit the patient s 
mobility and activities, must be wafghed against 
the limited rbks of using Inhaled corticosteroids. 
Prevention and treatment: Concurrent treatment 
with calcium supplements and vitamin D (and estro- 
gen replacement where appropriate) Is reasonable. 

Duaemlnatftd VVrtcaUa. Although hfc/h doses of 
Inhaled corticosteroids theoretically present risks simi- 
lar to those of systemic corticosteroids, the reports of 
disseminated varicella In patients receiving only 
Inhaled corticostBrolds are rare, causality is not clear, 
and there is no evidence that recommended doses of 
Inhaled corticosteroids are Immunosuppresslw, Cases 
have been reported or children with severe persistent 
asthma on Immunosuppressive doses of systemic cor- 
ticosteroids developing fetal disseminated disease 
from varicella infection (Kasper and Howe 1990; Silk 
et a), 1988). Other case reports Indicate complica- 
tions for patients with Strangyioldes or tuberculosis 
who take high doses of systemic corticosteroids. 
Prevention and treatment: Children who require 
episodic therapy with systemic corticosteroids who 
have not had clinical varies! Is should receive the vari- 
cella vaccina. The vaccine should not be edmlnrstared 
to patients who are receiving Immunosuppressive 
doses of systemic cordcosterolcb (2 mg/kg or more of 
prednisone equivalent or 20 mg/dey of prednisone for 
more than 1 month), unless this dosage Is discontin- 
ued for at least 1 month. Children who have com- 
pleted a short prednisone course may receive varicella 
vacdne without delay {American Academy of 
Pediatrics 1995; CDC 1994). .Children and adults on 
treatment with Immunosuppressive doses of 000100-" 
steroids who have not been Immunized against vari- 
cella and ere exposed to varicella Infection are candi- 
dates lor zoster immunoglobulin and therapy with 
oral acyclovir. Should they develop clinical varicella, 
Intravenous acyclovir with or without zoster Immu- 
noglobulin should be given. 

Dermal thinning and increased ease of skin 
bruising have been observed m elderly subjects treat- 
ed with Inhaled corticosteroids. The effect is dose 
dependent, but the threshold dose Is variable 
(Capewall et eh 1990). ■ 



Hypothalamic Pituitary Axis (KPA) Function. 
The Issue of inhaled corticosteroid effects on HPA 
function is complex end requires further study. 
Several studies mdlcate that low-to-medium doses of 
Inhaled corticosteroids do not appear to hove slgnlfl- 
cent effects on HPA function (Doull et al. 1995; 
Goldstein and Konlg 1983), However, some studies 
showed that, compared with placebo, both becto- 
methasone and budesonlde reduced the 24 -hour uri- 
nary Cortisol excretion even In doses as low as 400 to 
500 meg dally (Tabachnik and Zadik 1991; Prehl 
1991). Ait higher doses, there appears to be a dosa- 
dependent effect on different measures of HPA func- 
tion (Kamada et al. 1996; Brown at al. 1993). 
Fluticasone caused greater adrenal suppression at 
doses of 400 to 2,000 meg than budesonlde in equiv- 
alent doses (Clark et al. 1996; Boorsma et a I. 1996). 
The clinical significance, if any, of these findings 
is not known. 

Cataracts. Although cataracts are a documented 
adverse effect of systemic corticosteroids, there 
appears to be no association between inhaled cortico- 
steroids and posterior subcapsular cataracts In adults 
Ooogood at al. 1993) or children (Simons et al. 1993; 
Rooklin et al. 1979). 

Glucose Metabolism, rn a study of children, inhaled 
corticosteroids at dosages from 400 to 1,000 meg/day 
(budesonlde) failed to affect fasting glucose or glycat- 
ed hemoglobin fTurpelnen et al. 1991). At 1,000 
mcg/dey, a significantly greater rise In fasting serum 
insulin levels and glucose during a glucose tolerance 
test was noted, but results remained within normal 
limits, 
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Pharmacologic Therapy: 
Managing Asthma Long Term 



KEY RECOMMENDATIONS FOR 
MANAGING A5THMA LONG TERM 



■ Persistant asthma Is most effectively control ted 
wfttt riaNy long-term-control medication, 
speelflceltyantl- Inflammatory therapy. 

■ A stepwise approach to pharmacologic therapy Is 
recorrvmodad to gain and maintain control of 
asthma! 

■ 

— * The amount and frequency of medication is 
dictated by asthma severity and directed 
toward suppression of airway Inflammation- 

— Therapy should be Initiated at a higher ievel 
than the patient s step Of severity at the onset 
to establish prompt control and then stepped 
down. 

— Continual monitoring Is essential to ensure 
that asthma control Is achieved. 

— Step-down therapy Is essential to Identify the 
minimum medication necessary to maintain 
control. 

m Regular foilowup visits (at T- to 6-month Inter- 
vats) are essential to ensure that control Is main- 
tained and cha appropriate step down In therapy Is 
considered. 

* Therapeutic strategies should be considered in 
concart with cUnlclarr-patlent partnership strate- 
gies; education of patients Is essential for achiev- 
ing optimal pharmacologic therapy. 

■ At each step, patients should ha advised to avoid 
or control allergens, Irritants, or other factors that 
ma ice the patient's asthma worse. 

* Referral to an asthma specialist for consultation or 
comanayemant of the patient is recommended Jf 
there are difficulties achieving or maintaining 
control of asthma or If the patient requires step 4 
care (see component V Initial Assessment and 
Diagnosis). Referral may be considered If the 
patient requires step 3 care. For Infants and 
young children, referral is recommended if the 
patient requires step 3 or 4 care and should be 
considered If the patient requires step 2 care. 



STEPWISE APPROACH FOR 
MANAGING ASTHMA IN ADULTS 
AND CHILDREN OLDER THAN 
5 YEARS OF AGE 

The aim or asthma therapy Is to maintain control of 
asthma with the leBst amount of medication end 
hence minimal risk for adverse effects. Control of 
asthma Is defined as: 

■ Preventing chronic and troublesome symptoms 
(e.g., coughing or breathlessness In the night, in 
the early morning, or after exertion) 

at Maintaining (near) "normal" pulmonary function 

at Maintaining normal activity levels (including 
exercise and other physical activity) 

■ Preventing recurrent exacerbations of asthma and 
'minimizing the need for emergency department 
visits or hospitalizations 

m Providing optimal pharmacotherapy with minimal 
or no adverse affects 

■ 

II Meeting patents' and ramifies' expectations of and 
satisfaction with asthma cere 

The stepwise approach to therapy, in which the dose 
and number of medications and frequency of adminis- 
tration are Increased as necessary and decreased when 
possible, is used to achieve this control. This is Illus- 
trated in figures 3-4a and 3-4b. Figures 3-5a and 
3-5d present usual medication dosages for therapy. 
Because asthma is a chronic inflammatory disorder of 
the airways with recurrent exacerbations, therapy for 
persistent asthma must emphasize efforts to suppress 
inflammation over the long term and prevent exacer- 
bations. Recommendations in the stepwise approach 
to therapy are based on the Expert Panel's review of 
the literature (see component 3-Medicatlons) and the 
Expert Panel's experience and opinion. 



component 3: inwrmeeologlc Therapy 



* 



Gaining Control of Asthma 

The clinician must judge individual patient needs 
and circumstances to determine at what step to 
Initiate therapy* There are two appropriate 
approaches to gaining control of asthma: 

R Start treatment *t the step appropriate to the 
severity of the patient 's disease at the time or 

■ evaluation and gradually step up If control Is 
not ecntevad. 



OR 



■ At the onset, adminlstar therapy at a lever higher 
than the patient's stop of severity to gain rapid 
control. This can be accomplished by either a short 
course of systemic corticosteroids (see figure 3-5a) 
along with Inhaled corticosteroids or Initiating a 
rnadlurn-to*hl9h dose of inhaled corticosteroids, 
Once control Is gained, stap down the therapy 

The two approaches era muftrated by the solw and 
broken lines In tha following diagram. 



TWO APPROACHES TO GAINING 
CONTROL OF ASTHMA: (1) START WITH 
HIGH DOSE THERAPY AND 
STEP DOWN OK (2) GRADUALLY 
STEP UP THERAPY 



L 



r 

JL 



STEP4 



STEP 3 



STEP 2 



STEP1 



i 



The more aggressive approach of gaining prompt 
control with a higher level of therapy Is pre* 
ferred, In the opinion of the Expert Panel. At 
present, there are no Studies directly comparing the 



two appro ache* — the traditional step- up care (low 
dose to high) vs, step-down care (initial high dose to 
low). However, there Is evidence supporting a more 
aggressive Initial approach. First, asthma symptoms 
and altered pulmonary function are related to the 
level of ongoing airway Inflammation. Suppression of 
airway Inflammation is more likely to occur with 
higner doses of corticosteroids. Furthermore, studies 
Indicate that the dose of Inhaled or systemic eortieo* 
steroids can be reduced and the clinical benefits sus- 
tained once the disease Is controlled (Haehtele at ef» 
1994; Agertott end Pedersen 1994). A preliminary 
observation In a retrospective study of children sug* 
gaits that Initiating inhaled corticosteroids early In 
the course of The disease results In better clinical ben- 
efit and less accumulated corticosteroid dose over the 
long term (Agertoft and Pedersen 1994). Therefore, 
it is conceivable that a more aggressive approach in 
Initial therapy will more rapidly suppress airway 
Inhammatlon, restore pulmonary function, and allow 
for eventual asthma control at lower doses of anti- 
inflammatory therapy 

Continual monitoring la essential to ensure that 
asthma control is achieved. Control fe Indicated by, 
for example, peak expiratory flow (PEF) values Indl* 
eating less than 10 to 20 percent variability or PEF 
consistently greater than 80 percent of the patient's 
personal best, minimal symptoms, minimal naad for 
short-acting Inhaled betaj-agonist, absence of 
nighttime awakenings, and no activity limitations. 

If control is not achieved with initial therapy 
(e.g., within 1 month), the pharmacologic man- 
agement plan, and possibly the diagnosis! should 
be reevaluated (see Pharmacologic Steps, page 87)* 

Maintaining Control of Asthma 

Once control is achieved end sustained for several 
weeks or months, a reduction in pharmacologic 
therapy — a step down — is appropriate and help* 
ful to Identify the minimum therapy for main- 
taining control. Reduction In therapy should be 
gradual because asthma can deteriorate et a highly 
variable rate and Intensity. 

In general, the last medication added to the medical 
regimen should be the first medication reduced, 
Although guidelines for the rate of reduction and 
intervals for evaluation have not been established, the 
opinion of the Efcpert Panel is that the dose of 
inhaled corticosteroids may be reduced about 



Managing Asthma Long "form 



FIGURE 3-4e> STEPWISE APPROACH FOR MAN A 0 1 NO ASTHMA IN ADULTS 
AND CHILDREN OLDER THAN 6 YEARS OF ACE 

4 

Goals of Asthma Treatment 

a Prevent chronic and troublesome symptoms (e.g., coughing or preathiessness in the night, In the early 

morning, or after exertion) 
« Maintain (near) ^normal* puimonery function 

* Maintain normal activity levels (including axorclsa and other physical activity) 

■ Prevent recurrent Bxacerbatlons of asthma and minimize the need for emergency department visits or 
hospitalizations 

e Provide optimal pharmacotherapy with minima! or no adverse effects 

* Meet patients' and families 1 expectations of and satisfaction with asthma cans 





I Clinical Features B«foro Treatment * 




Symptoms** 


Nighttime Symptoms 


Lung Function 


STEP 4 

Sever* Persistent 

♦ 


a Continual symptoms 
* Limited physical activity 
■ Frequent exacerbation* 


Frequent 


m FEVq or PEF cW% predicted 
■ PEF variability >30% 



STEP 3 ' e Dally symptoms 

Moderate Persistent ■ Dally use of Inhalad short-acting 

bete;>-agenrst 
■ Exacerbauom affect activity 
» Exacerbations *2 times ft vmK 
may lest day* 



>T time a week 



«FEV l0 rPEF >60%-<80% 

predicted 
at PEF variability >30% 



STEP 2 

Mild Persistent 



a Symptoms >2 times a week but 

< 1 time 9 day 
e Exacerbations may affect activity 



> 2 times a month a PEV-j or PEF i 80% predicted 

m PEFWlebNlty 20-30% 



STEP 1 

Mild Intermittent 



a Symptoms £l2 times a week 
a Asymptomatic and normal PEF 

between exacerbations 
e Exacerbation* brief (from a few 

hours to a few days); Intensity 

may vary 



c2 times a month 



■ FEVj or PEF >80% predicted 
• PEF variability <20% 



The prewnce of one of the restore* of severity H lufOclent \o place a partant In that category. An Indlvldusl xhouid be assigned to the 
moft severe gr»d» tn which any feature occurs. The characteristics noiid In this figure ere general and mey ovenap bicause asthma Is 
highly variable. Funhermore, en individual's claisirtcetton miy change over xlme. 
* * Patients at any level of itvarity can nave mild, moderate, or esvere exacerbations. Some patients wlm Intermittent asthma experience 
severe end llfe-tureatening exacerbations separated by long periods of normal lung function and no symptoms. 
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Compwnt 3: Pherrnacologk. Therapy 



FIGURE 3-4b« STEPWISE APPROACH FOR MANAGING ASTHMA IN A0ULT5 
AND CHILDREN OLDER THAN * YEARS OP AGE: TREATMENT 




STEP 4 
Sever* 
Persistent 



Long-Term Control 



Dally medication*; 

m Anti-irLflanraroatory*. Inhaled 

corticosteroid (high dose) 
AND 

m Long-acting brunchod Hater: 
either long-acting inhaled 
bati^-agontot, sustained- 
release theophylline or 
long- acting brta^-aQonlst 
tablets 

AND 

a Corticosteroid tablets or syrup 
long Urm (maka mpwt 
attempt* to reduce systamfc 
steroids and maintain control 
with Ngh dose inhaled steroic*} 



Quick Reltefl „ 

V Short- acting b*onchodilstor; 
Inhaled beta 2 -agonists bs 
needed for symptoms. 

■ Intensity of treatment win 
depend on severity of 
a*ac*fDBtJ0rt; see component 
3-Maneglng E**c*rbatlons> 

a Use of short-acting Inhaled 
betaj-agonists on a dally bp*!*, 
or increasing u$a, Indicates the 
need for additional tang- 
tw ni -control therapy. 



Education 



Steps 2 and 3 actions plus; 
i Rarer to Individual 
education/counaaUng 



•A 



STEP 3 Dally medication: 

Modem* a Eltrw 

Persistent Ant*-fauTammatoiy: Inhaled 

corticoaterold (madium 
do*") 

OR 

f nhaled corticosteroid 
(low medium doss) and add 
a lortQ-ecting bronchodUator, 
especially ror nighttime 
symptoms; either long-ecting 
Inhaled bota 2 -ftgonist > 
swstalned-reieasa thephymne, 
or long-acting beta 2 -agonjst 
tablet*.- 

a if needed 

Antl-fnftemmatory: Inhaled 
corticosteroids {medium- 
high dose) 

AND 

Long-acting bronchodlle- 
tor, fcspeciilty Tor rngm^mi 
symptoms; either long-acting 
inhaled betej-agonist, 
sustained-release thcophylllna, 
or long ^acting beLaj-egOnlst 
tablets. t 



a Short-acting broncnodllDtor; 
Inhaled bat*z-agonists as 
needed for symptoms, . 

a intensity of treatment will 
depend on severity of 
araeerbation; see component 
3 -Man aging Exacerbations. 

■ Use or short-acting Inhaled 
betaj- agonists on a dally basis, 
or Increasing use, Indicates the 
need ror additional long* 
term -control therapy 



Step 1 actions plus; 

a Teach self- monitoring 

■ Refer to group education If 

available 
a Review end update self' 

management plan 



8< 



Managing Atthmi long Term 



FIGURE 3-4b> STEPWISE APPROACH FOR MANAGING ASTHMA IN ADULTS 
AND CHILDREN OLD** THAN I YEARS OF AGE: TREATMENT (CONTINUED) 

























1 






* 


4 




long-Tfirm Control 


Quick Relief 


Education 



STEP 2 

Mild Penrietent 



One daily medication: 

* AntWnflajiMiwtaTy: either 
Inhaled coitkoatmrold flow 
doses) or cromolyn or 
nAdocromil (children usually 
begin wftb • trinl of cromolyn 
or nedacromll). 

• Suswlnad-retoasa theophylline 
to serum concentration of 5-15 
meg/mL Is an alternative, but 
not preferred, therapy* 
Zaflrluvtast or tlieuwn may 
also be considered for patients 
>\2 years of age, although 
their position In therapy Is not 
fully established* 



Jtarwued betaz~&goni*ts as 
needed for symptoms. 

« intensity of treatment 
will depend on severity of 
exacerbation; sea component 
3-Managlnfl Exacerbations, 

• Use of short-acting Inhaled 
betajj-agonltts on a dally bash, 
or Increasing use, Indicates the 
need for additional long-term- 
controi therapy. 



■ Teach st >r-mon Itortng 

« Refer to group education If 

available 
a Review and update self- 

managemen t plan 



STEP 1 
Mild 

Intermittent 



n No dally rn ad I cat Ion needed. 



« Short-acting branched Ha tori 
inhaled betaj-agonists as 
needed for symptoms. 

a Intensity of treatment will 
depend on severity of 
exacerbation,' see component 
3*Man»glng Exacerbations, 

* Use of short-acting Inhaled 
bet^- soon Ists more then 
2 times a weak may Indicate 
the neaa to Initiate long-term- 
control therapy. 



a Teach baste facts about aatnma 
a Teach InhelftrApacef /holding 

chamber technique 
a Discuss roles of medications 

■ Develop self*- management plan 

■ Develop action plan for when 
and how to take rescue actions, 
especially for patients wtth a 
history of severe exscerbatloni 

-Discuss appropriate environ- 
mental control measure! to 
avoid exposure to Known 
allergens and Irritants 
(See component 4.) 



Step down 

Rovlw treatment every 1 to 6 month*; a gradual 
stepwise reduction In treatment may be possible. 



1 Slap up 

If control is not maintained, consider step up, First, review patient 
rnedlcetlon technique, adherence, and environ mental control kvoidance 
of allergens or other factors that contribute to asthma severity). 



MOTE: 

■ 

a The nepvAtK approach prcwnti general gultteKn** to *ssM cbnica! dadyiortmakbig; u U not bimxkd to be a epedfle prescription. Asthma bMghty 
v«rUti*; dUniqlww ahmad tailor «p*cifle mndiemtion plan* to tfca nwd» and circu|it*tane«* or individual patient*. 

a Giln control u quickly ** poitfbl*; than dacraart imtmtm u> the fcen m*d)tatlen nttaisary to maintain oontrrf, G^ntng control may b* attompJIjhad by ♦Jib* 
w»nlng v»«tm*m u ih* step moat »ppc«pri«M w the Initio ttwertty of tht conditioner alerting ut * hlofrr t*vn ortftartpy {a^ i courw or tyttamk contco- 
it*rok» cr hlQfaw *<u* of ***** corOeeaumla*} 

a A raacw ccuro of lyrtamjE certfcMWt** may bo naadad at any dm« and alary Rop. 

a Soma p«tj*nu w*th WH*rmftt*nc «txtwnm «xp*r>anca mvw* and llf#-thr«*t?r*ng a**c«rtoatter* lepanrtad by long period* of normal »ung ; lunette* and no symptom*. 

Thi* with a**«arba*iara pnkvOkad by rwipfratory Irtnctittrm. A »Wrt court* of syuamk: cortk n a ta roldf If rKsmmmW 

a A» each ttap, p^ianti thould control tht> *wirw*nt to evefd or control boon that makt Walr atthma eona (».S~ ellcroaiU urfcanu); thh raquinu sparine 

di*gnral» and education, 

e Rcttm) to an asthma tpaclaJfa* for toowj|ia«oo eomnna^trnani h neammtn*xfit than* ar« dJftkvWa* Mhaxring or maintain^ oont^ol of urthmi « tf iht pa*k»H 
raquina tup 4 cart. RaTarral /nay e» mnJtkndit tha patiant r«qybr««*p 3 care (*m *tw compontm MnltiH Pvamumti* and Diagnotii), 



Component 3: Pharmacologic Therapy 



FIGURE *'5»- USUAl DOSAOES FOR LONG-TERM-CONTROL MEDICATIONS 



Medication 



Dosage form 



Adult Dose 



Child Dow 



Comments 



Inhaled Corticostmvidf (>** rioum* 3- 5b «nd 3-5*) 



ixnit 



iroldf 



MethylpredrHsotone 2, 4, 8, 16, 32 mg 

tablets 



Prednisolone 



Prednisone 



5mg tablets, 
5mg/5 ct, 
l5mg/5 ec 

1,2.5, 5, 10,20, 
25 mo tablets; 
5 mg/cc, 5md/5cc 



« 7.5-60 mg dally 
In a single dose 
or qotf es needed 
for control 

a Short-course 
*burst"r 4O**60 
mg par day as 
sing)* or 2 drvid* 
ad doses far 
3-10 days 



(Appllw u> «f) Win* fyn«mlc «onteo*e«foidj) 

a 0,25-2 mg/kg e» For long-term treatment of severe per- 



dally in single 
dosa Or qod es 
needed for 
control 
» Short count 
"burst*: 1-2 
mey kg/day 
maximum 60 
mg/deyt for 3-10 
days 



steam asthma, admlntetsr single dost 
ti a.m. sfther dally or on alternate 
days (alternete-dey therapy may pro- 
duce less adrenal suppression), ir dally 
doses ere required, ona study suggest* 
Improved efficacy and no increase m 
adrenal suppression when administered 
at 3:00 p.m. (Beam at at, 1992). 

■ Short courses or "bursts' are effective 
for establishing control when initiating' 
therapy or.durtng a period of gradual 
deterioration. 

m The burst should be continued until 
pedant achieves B0% PEF personal 
best or symptoms resolve. This usually 
requires 3-10 days but may require 
longer. There is no evidence that 
tapering the dosa fallowing improve- 
ment prevents relapse. 



Cromolyn and Nedocromll 
Cromolyn 



MD1 1 mg/puff 
Nebu|l*ar solution 

20 mg/ampu!s 



2-4 puffs tld-qld 
1 ampule Od-qid 



1-2 puffs tld-qld 
1 ampule tld-qld 



a Ona dosa prior to exercise or allergen 
exposure provides effective prophy- 
laxis for 1-2 hours. 



Nadocromll 



MDM.75 mg/puff 2*4 puffs bjd-q*d 1-2 puffs bid-qid ■ See cromolyn above. 



LanpArdng Beta^-Agonisa 



Salmeterol 



/nhaiffd 

MDI 21 mqj/puff, 
60 or 120 puffs 
DPI 50 meg/ 
blister 



Sustained-Release Tablet 
Albuterol 4 mg tablet 



2 puffs q 12 hours 

1 blister q 12 
hours 



4 mg q 12 hour* 



1-2 puffs q 12 
hour* 

1 blister q 12 
hours 



0. 3-0.6 

mg/kg/day: not to 
exceed 8 rhg/day 



a May use one dose nightly for 

sy mp corns, 
e Should not be used for symptom 

roiUxf or for exacerbations. 



MiXhylx&nthir&s 
Theophylline 



Liquids, sustairied- 
njieast tablets, and 
capsules 



Starting dose 10 
mg/kg/day up to 
300 mg max) 
usual max 800 
rng/day 



Starting do» 10 
mg/kg/day; usual 
max: 

■ <1 year of age: 

0.2 [age In 

weeks) + 5 ■* 

mg/kg/day 
r >1 year of age! 

16 mg/kg/day 



e Adjust dosage to achieve serum 
concentration of 5-15 rncg/mL at 
steady-state (at least 48 hours on 
same dosage). 

e Due to wide InterpstiBnt variability ' 
In theophylline metabolic clearance* 
routine serum theophylline level 
monitoring is important. 

a Sea factors on page 67 that can affect 
levels. 



Leukavrient Modifiers 
Zaflrlukast 20 mg tablet 



Zilautan 



300 mg tablet 
600 mg tablet 



40 mg dally 
(1 tablet bid) 

2,400 mg dally 
(two 300 mg 
tablets or one 600 
mg tablet, qld) 



a For laflrlukest, administration with 
meals decreases bioavailability) take 
at least 1 hour before or 2 hours sfter 
meals, 

« For *i teuton, monitor hepatic 
enzymes (ALT). 



Managing Arthmt Long 7trm 



FIGURE 5-S», USUAl DOSAGES FOR LONG -T€R M -CQNTROl MEDICATIONS (CONTINUED) 

fact ors Affecting Serum Theophyffne QareentraUora* 



Factor 


Poertases TheophyHln» 
Conwntmtiom 


1 r v Tl im I I ■ ■ 1 i H 1 1 1 1 M a. 

JflBOpnyilinl 

CaroantnUor* 


Recommmehicf Action 


Food 


i ordsiayi •bnsrpCion of wnw 

' r*t»N» thw^nw (SfTT) p 


nsuimd- t fftt* or ■b^orptbn (frtty foe tit) 


Srioec tfrwoptiytlk* pnporsttort tH*i u 
not «rT»rt**S by food.. 




J ht*«*tKrium {high piwrtn} 


imiUboJl*™ {htpji carbohydrau) 


!r#**r* p*o*rrt» truw m&>c &m\ytm in 
tteoftttyHint, 

* 


Worn*, r«bHW ve*> »inM 




iitivubolbrn 


Dtormn thwphytlira *m>rd|ng 
to wrum awwvtfWkw >«v»t. Dk^ui 
totbj SOpwww If wum conewv* 
tnrtton m«A»ur»m<rtt H not wt^iWt, 


Hypoxia, tw piimondw, «nd 




• 


Ukw daoi According lo i*rum 


A*- 


I nwuboihm (1 to 9 y*w) 


im**tK*iirn (<& month*, «j<*rty) 


AeUtMK doH *eocr<8ng to ***** 
ocmt*ntr»t)on |*v»L 


PhonoMi bfaxf, I'rf'MrijAoin. 






Incra** dot* oBSordtng to «i^m 
oon«rtr*tfan l*v*l, 


OmcrUdino 


• 


■ 


U» altomiUv* Hj potter 
(*-0~ flimvttdjrw «*r r»rAydim). 


'vWlWn: TAG, wythromydrv 
btI Uw ut Mycin 




jtawtftbotlam 


U» «tt*rmdv» IN otic <*• *dju«t 


Qulnotonw! dprvflaudn, arenicln, 




jm*c*bollvn 


Uj* ilfcmfluVt mObtottc or Kfurt 
tSoop^yfl In* dato. Grcumvont vrifch 

aOttMirt tr qulnototw thtrapy *» 
r*qutr*d r 


RWmtpJn 


t m«t*boBsm 




IrtGTMso defca occcrtlny to wrum 


TWopHIno 




J«>*»boJtam 


Obcthw daw icamltno to **rum 
coneant7*ddn Wv«U 


* 


* 




Acivta» pjtJwrv to itop wrwrtdng,' 
hnewca risao McsrcSng u> nrvm 

• 


* TNs (Fit It not «JWnduiiv«; for dhwaston or otfwr fwtoo, w» p*tfc»g» in**ru, 



25 percent every 2 to 3 months to the lowest dose 
possible required to maintain control. It is likely 
that most patients with persistant asthma will con tin* 
Lie to binem from dally medfcetlon to suppress 
underlying airway Inflammation. Patients may 
relapse wrmn Inhaled corticosteroids ere completely 

discontinued {VS&alker* et el, 1993). 

♦ 

Regulw foHowup visits (at 1- to 6-month Inter- 
vals) are essential. Clinicians need to assess whether 
control of asthma has been maintained and If a step 
down in therapy ts appropriate. Clinicians also need 
to monitor and review the dally self-management and 
action plans, the medications, ana the patient s self- 
management behaviors (*»g.» Inhaler and peak flow 
monitoring techniques, actions to control factors that 
aggravate their asthma) (sea figure 4-2). 



The Expert Panel recommends referral to an asth- 
ma specialist for consultation or comanagement 
of the patient if there are difficulties achieving 
or maintaining control of asthma; immunothera- 
py is being considered; the patient requires step 
4 care (step 3 or 4 care for infants and young 
children); or the patient has had a life -threaten- 
ing exacerbation (see component "Mnltlai Assess- 
ment and Diagnosis). Referral may be considered if a 
patient requires step 3 care (or step 2 care for infant* 
and young children), 

Ph2o*macoiogic Steps 

The following recommendatJons for pharmacologic 
therapy at different steps of esthme severity (see fig- 
ures 3-4a and 3-4b) are intended to be general gula*- 
Jlnas for making therapeutic decisions. They are not 
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Component 3: Pharmacologic Tterapy 



FIGURE 3-**), ESTIMATED COMPARATIVE DAILY DOSAQES FOR INHALED 
CORTICOSTEROIDS 


Adults . 


Drug 


Law Dos« 


Modtom Do$* 


High Dow 


Badomathasona dJproplanata 
42 mcg/putT 
64 meg/puff 


168-504 meg 

(4-12 pom — 42 meg) 

(2-6 puffs — B4 meg) 


504-8.40 meg 

(12*20 puff* — 42 meg) 

{B-10puffi — B4 meg) 


>B40meg 

(>20 puffs — 42 meg} 
(> 10 puffs — 84 meg) 


ButoorfrJa 

DPI; 200 meg/dosa 


200400mcg v 
(1-2 Inhalation*) 


400-600 meg 
(2-3 InruMUora) 


> 600 meg 
(>3 Inhalations) 


Flunbolldo 
250 meg/puff 


500-1,000 meg 
(2-4 puffs) 


1,000-2,000 meg 
(4-8 puffs) 


> 2,000 meg 
(>8purts) 


Flutfeasoria 

MD1: 44, 110, 220 mcg/poff 


88-264 meg 

E-6 putts— 44 men) OR 
(2 purr* — 110 *rtcsJ 


264-660 meg 

(2-6 puffa -~ 110 meg) 


>660 meg 

(>,6 puffs— 11Dmcg)Oft 
(>3 puffs^ 220 meg) 


DPI: SO, 10O,250.mcs/do« 


(2-6 Inhalation* — 50 meg) 


(3-6 inhsutlom — 100 meg) 


(>6 inholatJon. — 10O meg) OR 
(> 2 inhalations — 250 rmjg) 


Trumciflolorw awtonWa 
100 meg/puff 


400-1 ,000 meg 
{4*10 puffs) 


1,000-2,000 meg 
(10-20 puff*) 


> 2,000 meg 
(>20 puffs) 


^ ^ j _ _ _ ^ ^ 

/TK4lrlrar> ^ ■ nn ■* j -" aM **^~ > * ,MIW 1 * " lM * "' * ^ 


Drug 


tow Dose 


Medium Pom 


High Dose 


B*ctam«m*»on» dlpropknato 

42 mcg/piuff 
84 mcg/pu1T 


84-336 meg 

(2-8 purrs — 42 meg) 

(1-4 purr* — B4 meg) 


336-672 meg 

jS-16 puffs — 42 meg) 

(4-8 puffs — 84 meg) 


>672 meg 

(;>16 puffs — 42 meg) 
(>6pufb-— 84 meg) 


BudatOnlda " 

DPI: 20O mcg/do«a 


100-200 meg 


200-400 meg 

(1-2 Inhoiatfan* — 200 meg) 


> 400 meg 

(> 2 Irihi laticn* — 200 meg) 


FlunLiOlWD 

250 meg/puff 


500-750 meg 
(2-3 puffs) 


1,000-1,250 meg 
(4-5 puffs) 


> 1,250 meg 
. (>5pu«i) 


fiutlcasons 

MD1: 44. 110. 220mcgfpuff 


88-1 76 meg 

(2-4 purrs—* 44 meg) 


176440 meg 

(4-10 puffs — 44 meg) OR 
(2-4 purrs — 110 meg) 


>440mcg 

(>4 purrs — 110 meg) Oft 
(> 2 puffs —220 meg) 


DPI: 50, 100, 250 mcg/dooa 


(2-4 inhalations — 50 moo) 


(2-4 Inhalation* — 100 meg) 


f>4 bihstetkms — 100 meg) OR 
(> 2 tnhaiattons — 250 meg) 


Triimefnofona acatonJd* 
lOOmegW 


400-600 meg 
(4-8 pufft) 


800-1 ,200 meg 
(8-12 puffs) 


>1 ,200 meg 
(> 12 puffs) 



Now 

a Tha most imports* <Mt*rmta«* «f appropriate dodn* u th. cUrUcW* judsmant of the paflant a ratpaoat to thsrapy. Th» cjimefsn mors- 
«r th. p.tW* worn, on Mvtf^l ^ paimtto and »dj«t th. do*, -ccooi^ Th. **pw»a «ppm«h to thtrw amph»ta» that one control of 
Mtima III «W*V«J, U* do*. Of mrffc.Uan should b* etnrfdly titrsud to XT* minimum do.. r«^r«J ta nwwtn comrot.^ui rodudnfl th. potent,* for 

a S*t flflur. 3-5c for .r> **pt*nrUcn or th. r.ik>rul» uud fof tr* eomparmthi. ^3«. Th# rttetttt* pol™ ^ " *• d0 *KTW f- chlldran ***** 

on m. .sfaty of «h.i.d «*fc«u«id* InthHoVw. *hk*v In gwfrrj, tuggsst that t*. ao* rmgm tra .durvaiant w b.domoyuw dlproptonata ZtW-IUU 
meg/day (low dm), 400-800 mc^d«y (mtdmm <io»), and >BD0mq»/d»y (high Oom). 

a Sort* d*J»p« may b. outstdo puJu»0. l.b.l'ng. 

. M-u^d-dot* inhale (MP!) art mp^^ *, fcha ^ ^ (th. omouni of dm, N**oo th. -t^T ^ » ^ ^J^^ 

.^.mg f ^M lr w m uw Unifd W Tw I. dlff^nt fr«m tha *». 8 . ^pmood a> th. valvo do*, fth. an^untof druj, l«*^fl tha^., alf of whkh fs 
AM ^MaW. n» Ui. p-ti.nt). which U usid In m.ny Ei«p«n emawm In n»m* of th. »«mtin C litaratwr., Dry powdar lnhM«r (DPI) dom .r# 
.KprMMd rt th» .mount of drug In Uw inh^.r foHo*lr^ «Uv.tl«v 
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Manefliftp, Asthma Long Term 



FIGURE *-5e. ESTWATlD CLINICAL C OMP A R AB ILI TY OF DOSES FOR INHALED 
CORTICOSTEROIDS 



Data from in vitro and clinical trial* suggest that the different Inhaled cardcostarold preparation* ar* not equivalent on a per 
puff or microgram basis. However. It Is not entirely clear what implications these differences have for dosing ra commenda- 
tions in clinical practice because them are few data directly comparing the preparations. Relative dosing for cJInlcal compere- 
ollrty Is effected by differences In topical potency clinical effects at different oose* delivery device, and bioavailability Ttw 
Expert fantt developed rromumfed dose ranges (set /Tyur* 3- 5b) for diflennt prtperetlons based on 9valt*bk data and the Mtowlng 
sssurrptiom and cautions about mimating relative doses needed to achitvi omparebit clinical efltet 

u R«]Bdvs topical potency using human skin blanching 
J na standard test for determining raladva topical bah- inflammatory potency U the topical vasoconstriction (MecKonzl* 

skin blenching) test ... 

— The MacKenzle topical sKln blanching test correlate* with binding affinities and binding haiMlvet for human lung 
corticosteroid receprons (see table. be low) (Dahlberg ei a), 1904; Hogyer end Rondowald 1994). 

, Jh# relationship between relative topical anti-Inflammatory «ff«rc and clinical comparability In esthm» management Is 

not certain, However, recant clinical trials suggest that different in vitro measures of entHrriftammatory affect correlate 
with clinical efficacy (Bamas and Pedersan 1993; Johnson 1 996; Kamada at aj. 1996; Ebcten et al, 1986; Leblenc at al, 
1994; Gustafsson et at. 1993; Lundbeck at ai. 1993; Sames at ai, 1993; Fabbri et al. 1993; Langdon and Capsey 
1994; A/re* «t ei> 1995; Rafferty et el. 1985; ^orkender "t al. 1982; Stiksa et el. 1982; Wllley et el. 1982), 



Medication Topical Potency Cortictwtarold Receptor Receptor 

(Skin Blanching)* Binding Half-Lire Binding Affinity 

Beekpmetriasone dlproplonet* 600 7.5 hours 13.5 

(BDP) 

Budesonfdo (BUD) 980 5.1 hour* 9.4 

Flunlaoilda (FLU) 330 3.5 hour* 18 

Fluticasone propionate {FP) 1,200 10,5 hours 18.0 

Triamcinolone ecetonide (TAA) 330 3.9 hours 3.6 



ii ii i i - r i i n ' ' ' ' ' '"** '*' '"* "" ' ■ ■ -■■ * ■ ■■ ■ - 1 ■ - ■ 

* Num&ar* em fcuforwd In refermct to oaxjimthwcne, which has a value of "V In tht MacKanxle test. 

, i .... ... ■ | -■■ . . . 

■ Relative doses to achieve similar clinical effects 

— Clinical effects are evaluated by a number of outcome parameters (e.g., change* In spirometry peak How rates, 
symptom scores, quick- netlef bet»2- agonist frequency of exacerbations, airway responsiveness). 

— The dally dose and duration of treatment may affect these outcome parameters differently (e,g,, symptoms and peak 
flow may Improve at lower doses and over a shorter treatment time than bronchial reactivity) {van Essen- ZandvKet et 
ai. 1992; Haahtola et si. 1991). 

— Delivery system* Influence comparability For example, the DPI delivery device for bud as on Ida delivers approximately 
twice the amount or drug to the airway as the MDI, thus enhancing the clinical effect (Thomson et ai. 1994; Agertoft 
and Padersan 1993). 

— Individual patients may respond difnwentfy to dlffsrtnt pnparexior& t ar noted by din leaf experience 

Clinical trials comparing effects In reducing symptoms and Improving peak expiratory flow demonstrate: . 

— BOP and BUD achieved comparable effects at similar microgram doses by MDI (Ejjorkander et al. 1982; Ebden et a). 
1986; Rafferty et al. 1985). 

— BDP achieved effects similar to twice the dose of TAA on a microgram basis. 

— FP achieved effects similar to twice trie dose of BDP and BUD vie an MDI on a microgram basis (Gustaffson et al, 
1993; Fabbrl et al. 1993; Barnes et al. 1993; Dahl at al, 1993; Ayn* et al. 1995), 

— BUD by dry powder Inhaler achieved effects similar to twice the dose delivered by MDI, thus implying greater 
bronchial delivery by the delivery device (Thomson et aL 1 994; Agertoft and Pedarsm 1993). 
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FIGURE 3. St. ESTIMATED CLINICAL COMPARABILITY Of DOSES FDR INHALED 
CORTICOSTEROIDS {CORDED) 



» Bioavailability 
Both the ralatlva potency and the relative 
bioavailability (systemic availability) determine 
the potential for systemic activity of an Inhaled 
corticosteroid preparation. A* Illustrated ham, 
tha bioavailability of an inhaled cortJcostHrdd u 
dapandant on absorption of tha dosedoliv- 
arad to tha lungs and tha oral bioavailability of 
the swallowed portion of the dos* received. 



Ataorptlon of tha dose dallvenxt to the 

lungst 

- Approximately 10 to 30 percent of the 
dose from tho MDI Is delivered to tna 
lungs, This amount varies 

among prap&rettorn and da livery ditvloes, 

- Nearly all of the amount delivered to th» 
lungs tft bloevaflable. 

— Oral brcaVellatolHty of the swellowad portion 
of the dose received: 
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- Approximately 80 percent of the doss from the MDI without a spacer/holding chamber Is swallowed, 

- The oral bioavailability of this amount varies.' 

Either a high first-pass IIvot mataboJbm or the use of a spacer/holding chamber with an MD I can otecreese 

oral bloaval lability thus enhancing serety (Upworth 1 995), 
The approximate oral bioavailability of Inhaled corticosteroids has been reported as; BDP 20%; 

FLU 21%; TAA 10.6%; BUD 11%; FP 1% (Chaplin et al. 1 980: Check and Kallner 1990; CtlssoW and 

Heal 1984; Oavies 1993; Harding 1990; Heald et al. 1995; Martinet bu 1974; Moilmen et al. 1985; Saefler 1991; 

V&rthvwofn arujRchdewaid 1 990), . 

Although few clinical trials are available that compere systemic activity among preparations (Karnada et at 1996), studies 
have round! 

— As suggtsted Dy one cross-Over comparison study, BDP, FLU, end TAA appear to have equivalent dora-dependent 
systamic activity as meaaured by 24-hour urinary free Cortisol excretion (McCubbln et al, 1955). 

— Irioonsisusnt maults comparing BDP and BUD. Some show equivalent systemic activity (Karnada at al. 1996; Praht 
1991; Prahl. et al, 1987); others show BUD having slightly less systemic activity than BDP (Barnes and 
Pedersen 1993; Pedarsan and Fuglsang 1988; Bisgaerd et al. 1988). 

— FP had greater adrenal suppression at Ooses of 400 to 2,000 micrograms than BUD in equivalent microgram doses 
delivered by MDI and accompanied by mouth washing to prevent oral bioavailability (Ciarl^ et al. 1996). This 
confirms that there em differences In microgram potencies among preparations and that atoscVptton through the lung 
can result in systemic activity 
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FIGURE 3-$d, USUAL DOSAGES fOR QUICK* RELIEF MEDICATIONS 



MadJeatfor* 



Oasaga Form 



Chfld Dot* 



Comments 



S/jorTv4ctf*£ Inhaled Bcta^Agonists 



Au>ut«rd Hf A 

BltOttOTJl 
Pirtwttrol 
Ttrtxnatina 



Albutaroi 



MDI 

90rWpuff.200pm?i prirVtoaxardw 
37umq^A30Qpvrra * 2 puffs tid*qlO pm 
2Q0mcg/p<A 401) put* 
200mc^pufr.300purri 



DPI 

Afbutirul Rotthaiar 200 rncg/capiuk 



5 mo/ml (0.5%) 



2 mo/mL (02%) 



1 -2 c^pwHrt q 4*6 
hours m rueqed end 
prior to oxvrcbw 

1,25-5 mg (JKH cc) 
In 2-3 cc of safina q 
4*8 hour* 



0.5-3.5mg (,25- 1 cc) 
in 2-3 ccof satlnoq 4- 
8 houn 



R 1-2 puffl 5 

mlMitte prior to 
axerdsa 

* 2 puff* tio-qw pm 



■ An incnwuny usa or tack of 
axpactad afreet Indlcatas 
dbnfnksntd control of aithmi. 

a Not eanaratty recornmand»d for 
Ipnp/tamt cr»*tm<r*t, Ragular us* 
on * dally basis India*** the nwd 
for additional long-tftrm-tontrot 
tharapy 

■ Dlrraranees Jn pewey win » that 
all product* am savarttlalry a qui po- 
tent on * per poo* 0**i»- 

a May doubts i-bu*H3o» for mild 
axacRftMUona, 

a NonsatBctlv* agent* {■.«., 
eplnepnrlna, HoprorowxH, 
metaprctarano)) are not recorrr- 
mandad du» to thslr potsrrtlal for 
axcaulvacarcJlftc stimulation, 
<«p totally tn high 



1 cepsuli q 4-6 hours 
as needad and prior bo 

0.05 mg/kfl (mfn 1 2$ May mix wlcn Cromolyn or tpratnr * 
mg, max 2*5 mfl) m plum rtfbuUzar solutions. May dou- 
2-3 cc of saline q 4-6 dm dose for mild axacemadortt. 
hours 



Not astablbhed 



M»y not mbr w«h othiir muxriUw 
sokftionn. 



rlitfcriottneryio 
Ipratropium 



mi 

IB meg/puff; 200 puff* 2-3 purr* q 6 hour* 
Nebulbtrr solution 

.25 mg/mL (0.025%) 0.25 ma q 6 rwurs 



1-2 puf*» q 6 hours EvWerwa Is lacking for 

arrttctoltnarglcs producing added 
benefit to b«*^-»Dontet* rn long- 

0.25*0.5 mg q 6 houn tarm antims therapy 



Systmk Corticosteroids 



(Appllw » ill thne* vynmmic <arx\tXHt*r*ld%) 



McdiyipraclniEolom 



FVeOni«Honi 



Prednisone 



2, 4, B, 1b\ 32 mg 
tab Ibis 

5 mQ tabsi 5 mg/5 cc 
15 mg/5 cc 

1, 2.5, 5, 10, 20, 
25 mg tabs; 5 mgVcc, 
5 mg/5 cc 



Short count "burst" 
40-60 mg/day * 
jlngli Of 2 dlwldtd 
doses for 3-10 days 



a Short counts "burst" I 
1-2 rfig/kQ/day 
mi K I mum 
60 rng/day, for 
3-10 day* 



i Short courses or "bursts" are eff ac- 
tive for «*t»ONjrtlng control whan 
Initiating therapy or during a pul- 
ed of gradual data rlorat ton. 
Tht burst should be continued 
until patient achlavai 80% PEF 
personal but or rymptorm rnolve. 

This usually raqulra* 3~10 d»ys but 
may raqulra longer, Thara u no 
ovIdancB that capering tha dosa 
ro< towing Improvement pravanU 
rt<ap$a. 
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Intended to be prescriptions for Individual treatment. 
Specific therapy should bs tailored to the needs and 
circumstances of Individual patients. Pharmacologic 
therapy must be eecompented at every step by patient 
education and measures to control those factors that 
contribute to the severity of the asthma (see compo- 
nents Z and 4). 

» 

If optimal control of asthma Is not achieved end 
sustained at any step of care frioctianel symp- 
toms, urgent care visits, or en increased need for 
short-acting beta^egonists are key Indications 
that asthma la not optimally controlled), several 
actions may be considered; 

* Patient adherence and technique in using 
medication* correctly should be assessed. 

M A, temporary increase In antMjifiammatory ther- 
apy may be Indicated to reestablish 
control A deterioration of asthma mey be 
characterized by gradual reduction in PEF 
(approximately 20 percent), by failure of Inhaled 
bronchodHatOTS to produce a sustained response, 
by a reduced tolerance to actlvttJt* or exercise, 
and by Via development of Increasing nocturnal 
symptoms, To regain control of asthma, a short 
course of oral prednisone (see figure 3- 5a) Is often 
effective. If asthma syrrptorns do not recur and pul- 
monary functions remain normal, no additional ther- 
apy Is necessary. However, if tne prednisone burst 
does not control symptoms, is effective only for a 
short period of time (e.g., lass than 1 to 2 weeks), or 
ts repeated frequently; the patient should be man- 
aged according to the next higher step of care. 

Other factors that diminish control may need 
to be identified end addressed. These factors 
Include the presence of a coexisting condition (e.g., 
sinusitis), a new or Increased exposure to allergens 
or irritants, patient or family barriers to adequate 
self-management behaviors, or psychosocial 
problems. In some cases, alternative diagnoses 
may need to be considered, such as vocal card 
dysfunction. 

A step up to the next higher step of care may 
be necessary' 

Consul ration with an asthma specialist may be 
Indicated (see component 1 -Initial Assessment 
and Diagnosis), 



Intermittent Asthma 

Step It Mild Intermittent Asthma. Short-acting 
Inhaled betaj- agonises taken as needed to treat 
symptoms are usually sufficient therapy for mild, 
intermittent asthma.- If affective In relieving 
symptoms and normal Izl ng pulmonary function, 
intermittent use of snort-acting Inhaled betsz-egonlsts 
can continue to be used on an as-needed basis, if 
significant symptom* reoccur or beta^-agonist is 
required Tor quick-relief treatment more than two times 
a week (with the exception of using beta^agonlst for 
exacerbations caused by viral Infections and for 
exercise-induced bronchos pesm [EIB]), the patient 
should be moved to the next step of cere, 

* 

Patients with Intermittent asthma who experience 
EIB benefit from taking inhaled beu^- agonists; 
cromolyn, or nedocfomll shortly before exercise (see 
Exercise- Induced Bronchospasm, page 100). 
Cromolyn or nedocromll taken before unavolctet>ie 
exposure to an acanoallergen known to exacerbate the 
patients asthma may be beneficial (Cockcroft and 
Mimtockl987). 

The Expert Panel recommend a the following 
actions for managing exacerbations due to viral 
respiratory Infections, which are especially com- 
mon In children. If the symptoms am mild, Inhaled 
beta^-aoonlst (every 4 to 6 hours for 2A hours, longer 
with a physician consult) may be sufficient to control 
symptoms and improve lung function. If this therapy 
needs to be repeated more frequently than every 6 
weeks, a step up In long-term care is recomrnendad. 
If the viral respiratory Infection provokes a moderate- 
to-severe exacerbation, a snort course of systemic cor- 
ticosteroids should be considered. For those patients 
with a history of severe exacerbations with viral respi- 
ratory Infections, systemic corticosteroids should be 
Initiated at the first sign of tne Infection. 

The Expert P,nd recommend, that a detailed 
written action plan be developed for those 
patients with Intermittent asthma who have a 
history of severe exacerbations (see figure 4-5). 
Intermittent asthma — infrequent exacerbations 
separated by periods of no symptoms and normal 
pulmonary function' — is often mild. However, some 
patients with intermittent asthma experience sudden, 
severe, and life-threatening exacerbations. It is essen- 
tial to treat these exacerbations accordingly The 
patient's action pJen should Include Indicators of 
worsening asthma (specific symptoms and P£F mea- 
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surements), as well bs specific recommendations Tor 
using beta^-egonlst rescue therapy, early administra- 
tion of systemic corticosteroids, and seeking medical 
care. Furthermore, periodic monitoring (see 
component 1 -Periodic Assessment and Monitoring) 
of the patient Is appropriate to evaluate whether the 
patent's asthma is Indeed intermittent or whether 
a step up in long-term therapy fa warranted. 

Persistent Asthma 

The Expert Panel recommend* that patients with 
persistent sathm*. either mild, moderate, or 
severe, receive daily long-tarm-control medica- 
tion. The moat effective long-term-control 
medications ana those with anti-Inflammatory 
effects, that is, those that diminish chronic 
airway inflammation and airway hyperresponsive- 
ness. Evidence from clinical trials supports this 
recommendation (van Essen -ZancM let et el* 1992; 
Kersyens at al, 1992), 

Stap 2: Mild Persistent Asthma. The main 
characteristics of stop 2 care ana as follows: 

m Step 2 care long-term-control medication is 
" daily anti-inflammatory medication: either 
inhaled corticosteroid!* at a low dose {see 
figure 3- 5b), cromolyn, or nedocromO. 
Far ehlldre n, a trial of cromolyn or nadocromll Is 
often the initial long-term therapy due to the 
safety profiles of these medications, 

i 

at Sustained-release theophylline is an aJternatlva, 
.but not preferred, long-term-control medica- 
tion* It Is not preferred because its modest cflnlcaf 
effectiveness (theophylline Is primarily a oron- 
chodJletor and Its anti-Inflammatory activity 
demonstrated thus far is modest) most be balanced 
against concerns about potential toxicity (see 
component S-Medicatlons). Theophylline remains 
a therapeutic option ror certain patients due to 
expanse or need for tablet-form medication, 

Sustained-release theophylline Is given to achieve a 
serum concentration of between 5 end 15 mcg/mL 
Periodic theophylline monitoring Is necessary to 
maintain a therapeutic— but not toxic — le*/e|. 

i Zafirlukast or tfieuton may also be considered 
an alternative long-term-control medication 
for patients 12 years of age and older, although 



their position In therapy Is not yet fully estab- 
lished, Initial experience in clinical trials end pos- 
sible patient requirements for tablet -form medica- 
tion make these new medications a therapeutic 
option. Further clinical experience and additional 
data are needed to establish the role of xafiriukast 
• and zi teuton In stepwise therapy 

m Qulckrrelfef medication must be available. 
Inhaled short-acting beta^agonUts should be 
taken as needed to relieve symptoms. The 
Intensity of treatment will depend on the severity 
of the exacerbation (see component 3 -Managing 
Exacerbations), Use of Inhaled short- acting 
beta^-agonists on a deity basis, or increasing use, 
indicates the need for additional long-term- 
control therapy 

Step 3: Moderate Persistent Asthma. Consult-, 
at ion with an asthma specialist may be considered 
because the therapeutic options at this Juncture pose a 
number of challenging risk/benefit outcomes. There 
are at least three options for initiating step 3 therapy 

■ Increase inhaled corticosteroids to medium 
dose. This strategy will benefit many patients. 
Adverse affects, although Infrequent, may arise 
(see component 3-Medlcatlons). 

OR 

' ■ Add a long-acting bronchodilator to a low-to- 
medium dose of mheled corticosteroids. The 
long-acting bronchodilator may be either a long- 
acting inhaled pata^agonlst (e.g., saimeterol) 
(Greening at al. 1994; Wbolcock at al. 1996) or 
sustained-release theophylline (Newlf et al. 1981); 
although not preferred, long-acting beta^agonist 
tablets may be considered. This approach has been 
shown to Improve symptom control and may be 
especially beneficial in patients who have signifi- 
cant nocturnal symptoms. Improved asthma con- 
trol has been demonstrated with, an Inhaled long- 
acting bata^-egonlst and a medlunVdose inhaled 
corticosteroid compared to a doubled dose of 
inhaled corticosteroid (Woolcock at aL 1996), 
but the potential for Incorrectly using long-acting 
Inhaled Oetej-agonists as a quick-relief medication 
needs to be considered. The approach of adding 
theophylline has the potential for adverse reactions 
related to fluctuations In theophylline serum 
concentrations. 
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OR 

■ Establish control with medium- dose inhaled 
corticosteroids, then lower the dosa (but still 
within the medium-dose range) and add 
nedocrornlL Nedocromlt has e notable safety pro- 
file, and some ntidio (Lai et ai» 1993; O'HlcKey 
and Rees 1 994; Svendsan and Jorgenssn 1991) have 
shown that it ha* some, albeit modest, Inhaled corth 
costorold-spttilng affects In adults. Other .studies 
(e.g., \M>ng et al. 1993) did not demonstrate this. 
Tharefore, this treatment option is not preferred, 
Furtnurmore, adding another Inhaler into the 
patients medication schedule may effect pattern 
adherence. It wilt ilso effect the total cost of care. 

If the patient's asthma Is not optimally controlled 
with initial step 3 therapy, and medications era 
used correctly, additional step 3 therapy is 
recommended. 

ej Increase dally long-term- control medications 
to a high dose of inhaled corticosteroids, 

AND 

V Add a long-acting bronchodOator, especially to 
control nocturnal symptoms, The tang-ectlncj 
bronchocHJator can be either long-acting inhaled 
beta^agonlst or sustained -release theophylline. An 
evening dose of either broncho a) leror may alleviate 
and prevent nocturnal symptoms and thus Improve 
adherence to the overall therapeutic regimen. 

Step 4: Severe Persistent Asthma. Patients 
whose asthma: fa not controlled on high doses of 
Inhaled corticosteroids and the addition of long- 
acting bronchodllators will also need oral sys- 
temic corticosteroids on a regularly scheduled, 
long-term basis. For patients who require long-term 
systemic corticosteroids: 

■ Use the lowest possible dose (single dose dally or 
on alternate days). 

• * 

■ Monitor patients closely for corticosteroid adverse 
Side effects (see component 3 -Medications). 

■ Whan control of asthma 1$ achieved, maKe 
persistant attempts to reduce systemic cortico- 
steroids. High doses of inhaled corticosteroids ore 
preferable to systemic corticosteroids bocause 
Inhaled corticosteroids have fewer systemic effects. 



■ 

■ Consultation with en asthma specialist is 
recommended. 

* 

SPECIAL CONSIDERATIONS FOR 
MANAGING ASTHMA IN 
DIFFERENT AGE GROUPS 

Infants and Young Children 
(5 Y^ofAg, and Younger) 



KEY RECOMMENDATIONS FOR 
MANAGING ASTHMA IN INFANTS AND 
YOUNG CHILDREN 

■ D I eg nosing asthma in'infants is often 
difficult, yet underdlaonosis and under- 
treatment are Key problems in this age group. 
Thus, e dies>no*tlc trial of Inhaled bronchodUa- 
tors and anti-Inflammatory medications may 
be helpful, 

m In General, Infants and young children consis- 
tently requiring symptomatic treatment more 
than two times per week should be grven daily 
arrtHrrnamrnatory morapy. 

ft When Initiating dally antiinflammatory 
therapy a trial of cromolyn or nedocromli 
Is often given due to the safety profile of these 
medications* 

• Response to therapy should be carefully 
monitored. Once control of asthma 
symptoms Is established and sustained, a 
• careful step down In therapy should be 
attempted, If dear benefit is not observed, 
alternative therapies or diagnoses should 
be considered. 



Diagnosis 

* 

Several studies show that as many as 50 to 80 per- 
cent of children with asthma develop symptoms 
before their fifth birthday. Diagnosis can be difficult 
in this age group and has important implications. 
On the one hand, asthma 'in early childhood Is fre- 
quently underdiagnosed (receiving such labels as 
chronic bronchitis, wheery bronchitis, recurrent 
pneumonia, gastroesophageal reflux, and recurrent 
upper respiratory tract infections), end thus many 
infants and young children do not receive adequate 
therapy On the other hand, not all wheeze and 
cough are caused by asthma, and caution is needed 
to avoid giving Infants end young children inappro- 
priately prolonged asthme therapy. Episodic or 
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